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1. EXECUTIVE SUMMARY

East Kentucky Power Cooperative, Inc. has submitted a permit application to construct and operate a
codl-fired steam electric generating boiler & its existing Hugh L. Spurlock Generating Station, located in
Maysville, Kentucky. The proposed boiler will be a 2500 mmBTU/hr cod-fired atmospheric circulating
fluidized bed (CFB) combustion unit which isto operate with atotal nomina capacity of 270 megawatts
(MW). The project is condgdered a mgor modification to an existing magor source as defined in
Kentucky State Regulation 401 KAR 51:017 (40 CFR 52.21), Prevention of Significant Deterioration
(PSD) of air qudity, with emissons of particulates, sulfur dioxide (SO,), nitrogen oxides (NOy), carbon
monoxide (CO), beryllium, and sulfuric acid mist in excess of the Sgnificant emission rates as pecified
in Regulation 401 KAR 51:017, Section 22.

The plant does belong to one of the 28 mgjor source categories listed in the PSD regulation, 401 KAR
51:017, because the CFB will be used as an indirect heat exchanger to produce eectricity. The source
will be located in a county classfied as “atanment” or “unclassfied” for each of these pollutants
pursuant to Regulation 401 KAR 51:010, Attainment status designations. Consequently, the proposed
facility meets the definition of a mgor stationary source and is subject to evauation and review under
the provisons of the PSD regulation for dl these pollutants. A PSD review involves the following six
requirements.

1. Demongration of the application of Best Available Control Technology (BACT).

2. Demondration of compliance with each gpplicable emisson limitation under Title 401 KAR
Chapters 50 to 65 and each applicable emissions standard and standard of performance under
40 CFR 60, 61, and 63.

Air qudity impact andyss.

Class| areaimpact andyss.

Projected growth andysis.

Andyss of the effects on soils, vegetation and vigihility.
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Additiondly, this sourceis subject to Title V and Title IV Phase Il Acid Rain permitting, as well as PSD
permitting. The Title V permitting procedures are within State Regulation 401 KAR 52:020, Permits
and Federd Regulation, 40 CFR Pat 70. The Title IV permitting procedures are within State
Regulation 401 KAR 52:020, Permits, 401 KAR 52:060, Acid Rain Permit, and Federal Regulation 40
CFR part 76. This proposa represents the proposed PSD/Title V permit and the proposed Title IV
Phase Il Acid Rain permit. The fina determination is aso provided as a Satement of basis for the Title
V pemit. This review demondrates that al regulatory requirements will be met and includes a
proposed permit which establishes the enforceability of dl applicable requirements.



Since this review demondrates that al applicable PSD, NSPS, NSR, and air toxic requirements
will be met, afind determination has been made that the proposed permit should be issued as
conditioned.



2. BACKGROUND

A congruction permit application was received from East Kentucky Power Cooperative on
April 24, 2001, and was consdered complete by the Kentucky Divison for Air Qudity on
February 8, 2002. This application is for the congtruction and operation of a 2500 mmBTU/hr
cod-fired atmospheric circulating fluidized bed (CFB) boiler at the existing Hugh L. Spurlock
Generating Station. All the information used in the determination of this review was derived from
the gpplication.

The correspondence chronology for this project is.

I nformation Reqguested | Date Requested | |nformation Received | Date Received

Permit Application Permit Application filed | April 24, 2001

Letter Requesting Supplemental BACT

Additiona Information June 21, 2001 information, Modeling August 22, 2001
data, Emission
caculations

Additiond Information Fluorides, lead, mercury, | Oct. 30, 2001
Permit limitations Nov. 30, 2001

Acid Rain Application Feb. 4, 2002
Permit Application was
complete Feb. 8, 2002

This project is considered a mgor stationary source since the emissions of particulates, PM o,
sulfur dioxide (SO,), nitrogen oxides (NOy), and carbon monoxide (CO) each exceed 100
tons'year. Also, there will be a Sgnificant emisson increase in the emissons of mercury (Hg),
beryllium (Be), and sulfuric acid mist (H,SO,). Therefore, the proposed construction is subject
to a Prevention of Significant Deterioration (PSD) review for each of these pollutants. In
addition, the boiler is subject to the New Source Performance Standards (NSPS) listed in
Regulation 401 KAR 59:016, incorporating by reference 40 CFR 60, Subpart Da, for
particulates, NOx and SO, since the heat input is greater than 250 mmBTU/hour. Emissons of
cadmium, chromium, copper, formaldehyde, manganese, and nickd, are subject to Regulation
401 KAR 63:020, Potentialy hazardous matter or toxic substances.

For each pollutant subject to the PSD Regulation 401 KAR 51:017, areview of the following is
required:

1. Demongration of the application of Best Available Control Technology (BACT).

2. Demongration of compliance with each gpplicable emisson limitation under Title 401
KAR Chapters 50 to 65 and each applicable emissons standard and standard of
performance under 40 CFR 60, 61, and 63.

Air qudity impect andyss
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The source is aso subject to the case-by-case MACT requirements under Section 112(g) of the
Clean Air Act, and has submitted a case-by-case MACT determination in accordance with the
requirements of 40 CFR 63.43(e). A Notice of MACT approva isincluded in Section 8 of this
Find Determination and Statement of Basis

The Compliance Assurance Monitoring (CAM) provisons of 40 CFR 64.2 and 64.4 are
applicable requirements for the source. Therefore, in accordance with 40 CFR 64, the gpplicant
has submitted additional information on the monitoring plan for particulae maiter (PM),
particulate matter less than 10 micrometers in diameter (PMyg), sulfur dioxide (SO.), and
nitrogen oxides (NOy). Specific dements of the CAM plan submitted by the applicant are
discussed in Section 9.



3. EMISSION ANALYSIS

The proposed CFB Boiler project will consst of: one cod-fired atmospheric CFB boiler
(nomindly 270 MW) equipped with limestone injection, a dry lime scrubber, SNCR a baghouse,
cod handling facilities to tie in with existing cod-handling units & the Spurlock Generating
Sation, limestone handling facilities, one cooling tower, a new cod pile, and ash handling
fecilities. For a detailed description of the plant processes and expected emissions at each
emisson point and emisson unit, please see Section 2 of the application and the supplementd
caculations submitted August 22, 2001. Please reference the gpplication for hourly and annud
emisson rates and pollutant identification for each respective emissons unit. Emissons were
based upon the maximum rated capacity of the facility, worst-case operating conditions, and
8760 hours of operating time for each operation after emisson controls. The calculated potentia
emissons from the proposed project are summarized in the Table 1. Note that dl particulate
matter (PM) emissions are considered to be less than 10 microns in diameter (PM ).

TABLE 1- SUMMARY OF EMISSIONS

Pollutant Proposed PSD
Potentia Sgnificant Emission
Emissons (Tons/yr) Rates (Tonslyr)

Particulate (PM 1) 164.3 (164.3) 25 (15)
Sulfur Dioxide 2190 40
Carbon Monoxide 2190 100
Nitrogen Oxides 766.5 - 1095 40

VOC 39.4 40
Sulfuric Acid Migt 54.75 7.0
Hydrogen Chloride 38.04 na
Beryllium 0.016 0.0004
Lead 0.069 0.6
Fuoride 0.51 3.0
Mercury 0.029 0.1

The potentid emissons of PM/PM 4, SO,, NOy, CO, VOC, and HSO, mig from the boiler
were obtained from the gpplication and are based on design data from the manufacturer. The
emissons from other sources were obtained ather from design guarantees from the equipment
manufacturer, or from published emission factors found in AP-42. Hazardous air pollutant
(HAP) emissions from the boiler were cdculated using the procedures specified in EPA-453/R-
98-004b, Study of Hazardous Air Pollutants from Electric Utility Steam Generating Units — Find
Report to Congress, Volume 2.




The following cd culations represent the worst-case emissons scenario:

Cdculdions of Potential Emissons:

CEB Boiler Emission Calculations:

Example Calculation for NO, Emissions
Proposed NO, Emission Limit=0.10 Ib/mmBTU
Maximum Heat Input = 2500 mmBTU/hour

NO, Emissions = 2500 mmBTU/hr * 0.10 Ib/mmBTU = 250 Ib/hr
250 Ib/hr * 8760 hr/yr * ton/2000 Ib = 1095 tons/year

All other criteria pollutant emissions were calculated in the same manner.

Uncontrolled SO, Emissions:

Maximum % S =4.5%

AP-42 Emission Factor = 31S Ib/ton coal
Coal Input = 125 tons/hr

Maximum Uncontrolled SO, Emissions = 31(4.5)lb/ton * 125 tons/hr = 17,437.5 Ib/hour
17,435 Ib/hr * 8760 hr/yr * ton/2000 Ib = 76,376.25 tons/year

Organic HAP Emissions:

Example Calculation for Acetaldehyde Emissions
Emission Factor = 6.75 Ib/trillion BTU

Maximum Heat Input = 0.0025 trillion BTU/hr

Acetaldehyde Emissions = 0.0025 trillion BTU/hr * 6.75 Ib/trillion BTU = 0.017 Ib/hr
0.017 Ib/hr * 8760 hr/yr * ton/2000 |Ib = 0.075 tons/year

Inorganic HAP Emissions:
Example Calculation for Antimony Emissions:
Coal Input Rate = 125 tons/hour = 1,095,000 tons/year

Concentration = 1.13 ppmw
Baghouse EMF = 0.02
Coal Cleaning Factor = 0.715

Emissions (tons/year) = Coal Input*(Conc/1,000,000)*Cleaning Factor*EMF
Antimony Emissions = 1,095,000 tons/yr*(1.13/1,000,000)*0.715*0.02 = 0.018 tons/year

Coal Crusher House Calculations:

Manufacturer’'s Guarantee = 0.1 Ib/hour for PM

Annual PM Emissions = 0.1 Ib/hr * 8760 hr/yr * ton/2000 Ib = 0.44 tons/year

Coal Pile Unloading Calculations:




Emission Factor = 0.0003 Ib/ton (avg. of BACT factors)
Maximum Throughput = 750 tons/hour

PM Emissions = 750 tons/hour * 0.0003 Ib/ton = 0.225 Ib/hr
0.225 Ib/hr * 8760 hr/yr * ton/2000 Ib = 0.99 tons/yr

Coal Silo Calculations:

Manufacturer’'s Guarantee = 0.1 Ib/hour for PM

Annual PM Emissions = 0.1 Ib/hr * 8760 hr/yr * ton/2000 Ib = 0.44 tons/year

Coal Transfer Tower Calculations:

Emission Factor = 4.8 x 107° Ib/ton (AP-42)
Maximum Throughput = 750 tons/hour

PM Emissions = 750 tons/hour * 0.000048 Ib/ton = 0.036 Ib/hr
0.036 Ib/hr * 8760 hr/yr * ton/2000 Ib = 0.16 tons/yr

Bed Ash Silo Calculations:

Manufacturer’'s Guarantee = 1.5 Ib/hour for PM

Annual PM Emissions = 1.5 Ib/hr * 8760 hr/yr * ton/2000 Ib = 6.57 tons/year

Fly Ash Silo Calculations:

Manufacturer’'s Guarantee = 0.5 Ib/hour for PM

Annual PM Emissions = 0.5 Ib/hr * 8760 hr/yr * ton/2000 Ib = 2.19 tons/year

Limestone Preparation Calculations:

Manufacturer’'s Guarantee = 0.1 Ib/hour for PM

Annual PM Emissions = 0.1 Ib/hr * 8760 hr/yr * ton/2000 Ib = 0.44 tons/year

Limestone Silo Calculations:

Manufacturer’'s Guarantee = 0.02 gr/ACF
Exhaust Flow Rate = 5000 ACFM

PM Emissions = 5000 ACFM * 0.02 gr/ACF * Ib/7000 gr * 60 minutes/hr = 0.86 Ib/hr
0.86 Ib/hr * 8760 hr/yr * ton/2000 Ib = 3.75 tons/yr

Limestone Truck Unloading:

Emission Factor = 1.6 x 107 Ib/ton (AP-42)
Maximum Throughput = 30 tons/hour



PM Emissions = 30 tons/hour * 0.000016 Ib/ton = 0.00048 Ib/hr
0.00048 Ib/hr * 8760 hr/yr * ton/2000 Ib = 0.0021 tons/yr

Cooling Tower Calculations:

Throughput Rate = 2262 gallons/minute
Dissolved Solids = 12,000 ppm

Drift Rate = 0.005 %

Density of Water = 8.345 Ib/gallon

PM Emissions = 2262 gal/min * (12,000/1,000,000) *8.345 Ib/gal* 0.000005 * 60 min/hr = 0.68 Ib/hr
0.68 Ib/hr * 8760 hr/yr * ton/2000 Ib = 2.98 tons/year



4. REGULATORY REVIEW

This section presents a discusson on the air quality regulations applicable to this project. In some
cases the emission limit or technology standard based on these regulations may be superseded by
the BACT requirements which are more sringent under PSD (see Section 5, Best Avallable
Control Technology Review); however, any specific testing, monitoring, record keeping, and
reporting requirements contained in these regulations will ill have to be met by the source in
addition to any requirements under PSD.

The following regulations will apply to the proposed plant (please see the gpplication for a
detailed description of the plant and pecific processes/units within the plant):

Regulation 401 KAR 59:016, incorporating by reference 40 CFR 60, Subpart Da, Standards of
Performance for Steam Electric Generating Stations, for emissions units with a heat input at pesk
load equd to or greater than 250 MMBTU/hour for which congruction commences after
September 19, 1978, applies to the coa-fired CFB boiler. The proposed BACT is much less
than the applicable standard for nitrogen oxides emissions in Subpart Da. The proposed facility
permit dlows a maximum emission limit of 0.07 I/MMBTU heat input contingent upon a NO,
optimization study that may increese the limitation to a maximum of 0.1 I/mmBTU. The NO
optimization sudy will be completed by the permittee within 18 months of commencement of
commercid operation. A NOx continuous emisson monitor (CEM) will be inddled to
demondrate compliance with the proposed limit. The permittee shdl inddl, operate and
optimize a Sdective Non-Catadytic Reduction (SNCR) System for the reduction of NO
emissions from the new CFB bailer.

Subpart Da standard for particulates is that no owner or operator shall emit more than Q03 Ib
paticulalesMM BTU heat input and 1% of uncontrolled emissons while burning cod.
Proposed BACT for particulates is consastent with the EPA RACT/BACT/LAER Clearinghouse
for cod CFBs which is emitting no more than 0.015 |b particulatesMM BTU hest input.
Reduction of particulates is accomplished by ingtdlation of baghouse controls for particulates for
the CFB units. A continuous opacity monitor (COM) will beingtaled on the new CFB bailer.

Subpart Da standard for sulfur dioxide is that no owner or operator shall emit more than 1.20 Ib
sulfur dioxideMM BTU heat input and 10% of the uncontrolled sulfur dioxide emissions while
burning cod. Proposed BACT for sulfur dioxide is condgent with the EPA
RACT/BACT/LAER Clearinghouse for cod-fired CFBs that are emitting no more than 0.20 Ib
sulfur dioxide/MM BTU hegt input based upon a 24-hour averaging time.  Reduction of sulfur
dioxide is accomplished by co-firing limestone in the feed to the CFB, augmented by dry lime
scrubbing. A sulfur dioxide CEM will be ingtaled at the CFB unit.

The permittee will have a continuous emisson monitor (CEM) for measurement of CO
emissons. The permittee will dso operate a continuous emisson monitor (CEM) for
measurement oxygen or CO, aswell.



The permit provides the appropriste monitoring, testing, reporting, and record keeping
requirement of Subpart Da.

An initid performance test is required by Subpart Da for particulates, sulfur dioxide and nitrogen
oxides. 40 CFR 60 Subpart Darefersto 40 CFR 60.8 for testing requirements. The source will
perform an initid compliance test for particulates, sulfur dioxide and nitrogen oxides per
Appendix A of 40 CFR 60. The source shdl dso perform compliance testing for carbon
monoxide, volatile organic compounds, beryllium, mercury, lead, hydrogen chloride, and
hydrogen fluoride,

Acid Rain regulations, 40 CFR 72 through 40 CFR 78 gpply. Part 75 requires continuous
emisson monitoring for NOx and sulfur dioxide.

Regulation 401 KAR 51:017 (40 CFR 52.21), Prevention of Significant Deterioration (PSD) of
ar qudity, appliesto the proposed CFB boiler which will be located at the existing Hugh L.
Spurlock Generating Station in Mason County, which is currently designated as “ attainment” or
“unclassfied” for dl ambient quality sandards. The proposed unit has the potentid to emit more
than 100 tons per year of one or more regulated criteria pollutants.

40 CFR 63, Subpart B, Requirements for Control Technology Determinations for
Magor Sources in Accordance With Clean Air Act Sections, Sections 112(g) and
112(j) ("Case by Case MACT") appliesto the proposed new CFB Bailer.

Section 112(g) of the 1990 Clean Air Act Amendments (CAAA), requires certain

new mgor sources of HAPs to implement maximum achievable control technology

(MACT) standards. MACT standards are used to ensure a performance-based method for
reducing toxic and HAP emissons. The control technology to be used to ensure maximum
contral is determined by establishing aMACT floor. The MACT floor for exiding unitsis the
average emisson limitation achieved by the best performing 12% of existing sources. The floor
for new sources can be no less stringent than the emission control achieved in practice by the
best-controlled smilar source.

Currently there are no findized MACT standards for HAP emissons from cod fired dectric
utility steam generating units. However, in anatice of regulatory finding released in December
2000, the USEPA indicated that the development of regulations under Section 112 of the Clean
Air Act for HAP emissions from this industry iswarranted. The USEPA further indicated that
the proposed emission standards for HAP emissions from cod fired eectric utility steam
generation unitswill be issued no later than December 2003 with promulgation of these Sandards
no later than December 2004. Since no MACT standards have been established, the source as
stated above must attain emission controls equa to or better than the best-controlled smilar
source.
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The applicant has indicated that the HAP emissions limitations being proposed a the facility will
be at least as stringent as the best-controlled existing smilar source. KY DAQ concurs with the
gpplicant's determination. Based on the control technologies being used at the facility and the
data provided in the US EPA documents the proposed control technology and emission limits
will meet or exceed the control levels at other sources. Based on the proposed control
technologies and the reductions expected, the facility should meet or exceed the requirements for
the best-controlled existing smilar sources and therefore complies with al applicable MACT
requirements. A Notice of MACT Approva isincluded in Section 8.

The Divison has gpproved the monitoring proposed by the gpplicant for MACT compliance
monitoring on the basis that the gpplicant has chosen parameters that are monitored on a
continuous basis usng CEM/COM data, dong with the periodic fud sampling. Thereare
reporting, recordkeeping, testing, and QA/QC requirements that aready apply to the
CEMS/COMSsthat will beingtalled and operated for the new CFB Boiler exhaust. These
requirements will assure that the continuous monitoring systems utilized by the gpplicant for
compliance with the MACT limitswill be operated and maintained at the level necessary for
compliance monitoring.

The Compliance Assurance Monitoring (CAM) provisions of 40 CFR Part 64 apply to the new
CFB Boailer. The Division has determined that regulation 40 CFR 64.2 and 64.4 are gpplicable
requirements for the source. Therefore, the applicant has submitted a CAM plan as required by
40 CFR 64 prior commencement of operation. This CAM plan addresses the monitoring
methods with averaging times and applicable QIP thresholds, recordkeeping requirements, and
QA/QC for compliance assurance monitoring for emissons of PM;, SO,, and NOy from the
new CFB Boiler. SO, and NO, will be monitored by Continuous Emissions Monitor (CEM),
which will be used as the continuous compliance determination method to demonsirate BACT
compliance, and to preclude the applicability of Regulation 40 CFR 64. Pursuant to 401 KAR
52:020 the plan shdl receive public notice to ensure federd enforceability.

1



5. BEST AVAILABLE CONTROL TECHNOLOGY REVIEW

Pursuant to Regulation 401 KAR 51:017, Section 9(1) and (2), a mgjor stationary source
subject to a PSD review shal meet the following requirements,
@ The proposed source shdl apply the best available control technology (BACT) for
eech pollutant that it will have the potentid to emit in Significant amounts.
(b) The proposed source shal meet each gpplicable emissons limitation under Regulation
401 KAR 50 to 401 KAR 65, and each applicable emission standard and standard
of performance under 40 CFR 60, 61, and 63.

The proposed source will be a mgor source resulting in emissions of nitrogen oxides, carbon
monoxide, sulfur dioxide, particulate, PM1o, beryllium, and sulfuric acid mist that exceed the
corresponding PSD net significant emisson amounts. Therefore, each of these pollutants shal be
subject to aBACT review.

East Kentucky Power Cooperative has presented, in the permit application, a sudy of the best
available control technology for each pollutant and each emissions unit at the proposed source.
The Divison has reviewed the proposed control technology in conjunction with information
avalablein the U.S. EPA’s RACT/BACT/LAER Clearinghouse (RBLC) database and by U.S.
EPA Region IV. A summary of the control technology determined to be the best available
control technology for each pollutant and each emissons unit is presented on the following pages.

The permittee submitted a top-down Best Available Control Technology (BACT) andyss
following the U.S. EPA guidance, “New Source Review Workshop Manua” (U.S. EPA,
October 1990). The key steps involved with the top-down BACT process are as follows:

1. Identify al control technologies

2. Eliminate technicaly infeasible options

3. Rank remaining control technologies by control effectiveness

4. Evaduate most effective controls considering economic, environmenta, and energy

impacts, and document results
5. Sdect BACT.

A. BACT for Coa-Fired CFB

The following summarizes the BACT determinations for criteria pollutants from the proposed
facility. Using the top-down approach, the gpplicant selected various technologies for andysis
of technica and practica feashility, and then applied economic cost effectiveness if the top
ranked technology was not sdected. The BACT requirements for the coa-fired CFB boiler
are summarized below in Table 2. Table 3 presents a listing of the various technologies
congdered by the gpplicant in its BACT evaluation and presented to DAQ in the supplementa
information dated August 22, 2001.
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TABLE 2- SUMMARY OF BACT REQUIREMENTS

For Coal-Fired CFB Boiler

Best Available
EIS Emissons Control
No. Unit/Process Pollutant Technology Emission Standard
08 Unit 3 CFB | NOx SNCR 0.07 Ib/mmBTU (30-day
Boiler average)
SO, Flyash dryer 020 Ib/mmBTU (24-hour
absorber average)
“ “ (limestone
injection) with
dry lime
scrubber
CO Good 0.15 Ib/mmBTU (30 day
“ “ Combustion average)
Control
PM/PM o Baghouse 0.015 Ib/mmBTU (3-hour
“ “ average)
“ “ Sulfuric  Add | Limestone 0.005 Ib/mmBTU (30 day
Migt injection with average)
dry lime
scrubber
“ “ Beryllium Baghouse 0.0000146 Ib/mmBTU
(quarterly average)
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Table 3

East Kentucky Power Cooperative

Proposed New CFB Boiler

Ranking of Control Technologies by Control Effectiveness

Installed Total Average Incremental | Increase Adverse
Emissions| Capital | Annualized Cost Cost Over Toxics | Environmental
Control Emissions Reduction Cost Cost Effectiveness|Effectiveness| Baseline Impact Impact
Pollutant Alternative fons/year lb/hr 1 tons/vear $ $lyear $lton $lton mmBTU/yr] Yes/No Yes/No
PM10 Baghouse - 99+ % Efficiency 164.25 37.5] 16260.75] 20,500,000f 11,200,000 689|n/a n/a No No
Uncontrolled Baseline 32850 7500
SO2 Dry Lime Scrubber with 2190 500 74186| 47,475,000] 25,100,000 4607% n/aln/a No No
with Limestone Injection
Up to 97 % efficiency®
502 Uncontrolled Baseline 76376°| 17437.5°
NOx SNCR - 0.07 Io/mmBTU 1095* 250°|  1040.25| 9,000,000 5,019,268 4825|n/a nla No No
NOX SCR - 0.07 Ib/mmBTU 766.5" 175* 1368.75| 13,500,000 15,057,803 11001 30559| n/a No No
NOXx Uncontrolled Baseline 2190 500]
CO No Control Alternatives
ocC No Control Alternatives

* When combusting high-S coal (4.5 %)
% Incremental cost associated with add-on dry scrubber only, does not include limestone injection in boiler
% calculated using a maximum S content of 4.5 %, AP-42 Chapter 1.1 emission factor.
* Uncontrolled emissions based upon AP-42 emission factor of 3.9 Ib NOx/ton coal for CFB Boiler
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NO,
Control methods for NO, can be divided into two types of control technologies. post-
combustion controls and combustion controls. Post-combustion NO, control removes NOy
from the exhaust gases from the boiler. Combustion NOy control reduces the amount of NO
that is generated.

The design of a CFB inherently is a combustion control for NOx. Since the applicant has
proposed construction of anew CFB, combustion control of NOx has been committed.

Post-combustion NO, control techniques were additionaly considered to further control NOx.
A CFB boiler designed for bituminous cod combustion isthe idedl gpplication for selective non-
catalytic reduction (SNCR) in literature and practice. CFB boilers are constant temperature
devices. The bed temperature and downstream flue gas temperature can be set by the operator
to within afew degrees F. Thetypica temperature of CFB flue gas leaving the combustor is a
the idedl temperature for SNCR. Additionadly, the reduction reagent isinjected at the inlet to the
hot cyclone where dl of the flue gasis swirled at 50-75 feet per second forcing changesin
direction of the flue gas and reagent mixture severa times. This cyclonic action homogenizes the
resgent and flue gas NOx thus maximizing mixing.

The gpplicant has elected to utilize CFB boiler design with SNCR to reduce NOx emissonsto
levels below that required by recent EPA proposed regulations regarding ozone, and to meet
NOx emission limitation comparable to recent BACT determinations.

Proper boiler design and operation is supported by recent determinations in the subset of the
RBLC database that includes BACT determinations for CFB boilers. Consdering these factors
and the high cogt of aternatives, proper boiler design and operation is deemed BACT for the
EKPC CFB boiler in addition to the use of SNCR as adesign feature of the CFB unit. EPA and
RBLC dataindicate a varying range of appropriate NOx emission limitations for CFBs equipped
with SNCR. In another PSD permit issued in lowafor a cod fired CFB, the NOx limit was
0.12 Ib/MM BTU 30-day average, waived for the first 380 days after compliance
demondtration, with an optimization study aimed at reducing NOx to 0.07 It/MM BTU. Other
RBLC PSD NOx limitsfor CFBs vary from 0.10 to 0.70 It/MM BTU

In congderation of RBLC and data and inputs from the CFB design firm/vendor, the applicant is
proposing that the NOx emission limitation be set a 0.07 /MM BTU hest input 30 day rolling
average, with the requirement for the permittee to conduct and complete a NO, optimization
study that may optimize the NO, limit up to no more than 0.10 It/mmBTU.
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CO

Carbon monoxide is formed as a result of incomplete combugtion of fue. East Kentucky
Power’'s proposed CO BACT limitation is 0.15 It/mmBTU. Boiler desgn and operation, along
with combustion optimization through controls, will be the methodology for control of CO
emissons from the CFB Boiler to BACT levels. The gpplicant reviewed information contained in
the RBLC regarding cod-fired boilers. Of the 40 cod-fired boilers for which a BACT
determination has been performed since 1991, dl 40 list the control methodology as boiler
design and operation and combustion control/optimization/efficiency, with no add-on controls for
CO. 13 of the 40 facilities listed have lower CO limits than East Kentucky Power’s proposed
limit of 0.15 Ib/mmBTU. However, only 4 of these 13 are circulating fluidized bed (CFB) cod-
fired units, with lised BACT limits between 0.10 Ib/mmBTU and 0.13 Ib/mmBTU. Since the
proposed BACT control methodology is identicad to every other liged facility, the small
differencesin BACT limits can be attributed to individua differencesin design and operation.

The Divison dso reviewed the EPA BACT/RACT/LAER Clearinghouse for cod-fired CFB
boilers. The overwheming mgority of determinations specify good combustion practices/good
combustion control and operation/proper design and in some cases no controls.

Congdering the potentia environmental, economic, and energy impacts associated with add-on
control technology, the Division agrees with the permittee’'s dimination of dternate control
technologies for CO emissions from CFB boilers. The DAQ therefore agrees that proper boiler
design and operation is BACT for CO emissions.

SO,

There are basically two types of SO, emisson control configurations in cod-fired power plants.
Thefirg isthe use of traditional pulverized cod boiler with add on controls for acid gas and SO,
remova. Add-on controls typicaly consst of either a wet or dry scrubber. No acid or SO,
removad is accomplished in the bailer itsdf. The second type of configuration is a CFB boiler
where acid gases and SO, are removed in the bailer itsdlf through limestone injection, referred to
for this project as flyash dryer absorption. Further reduction in SO, emissons can be achieved
through the use of an add-on dry lime scrubber. Control of SO, and acid gases is inherent to
CFB operation, and the addition of a dry lime scrubber to dlow both integrated and add-on
control of SO, and acid gas emissions has been sdected by the permittee as the chosen method
of BACT control.

A baghouse has been determined to be BACT for PMy,. The baghouse dso behaves asa
control device for acid gases and SO,, as additiona SO, isremoved as the gas passes through
the lime dudt filter cake. The activity of the remova mechanismsis greater a higher temperatures
(i.e, inthe boiler and prehesater). In the baghouse, the activity of the reactionsislow, but the gas
is drawn through afilter cake composed amost completely of powder. Thus, even with the low
reectivities in the baghouse, the intimate contact of the gas and powder provides additiond acid
gas and SO, removd.
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Additiona control could be added through the addition of awet scrubber downstream of the
baghouse. Wet scrubbing using a caustic agent such as pulverized limestone can achieve SO,
removd efficiencies of 90 percent. When combined with the SO, removal of 95 percent, an
overal removal efficiency of 99.5 percent could be obtained in theory. However, the costs
associated with the use of awet scrubber are excessive per ton of SO, removed, and the
technology has not been required or demonstrated to be effective at low concentrations as would
be found at the exhaust of the CFB baghouse. In addition, adverse environmenta impacts of wet
scrubbing areincurred in disposa of the used caugtic mixture. Therefore, the combination of wet
and dry scrubbing is eiminated from consderation as BACT.

Based on the foregoing discussions, and in consderation of sulfur input and cod qudity, an
emission limitation of 0.20 I/MM BTU hest input is consdered BACT for this type of boiler
design and fuel use. The permittee has agreed to a 24-hour averaging time for the SO, emissons
limit. Compliance with the 24-hour average ensures there will be compliance with the 30-day
average required by 401 KAR 59:016. Since both averaging requirements areidenticd, it is
mathematicaly impossible to go out of compliance on a 24-hour average without aso going out
of compliance on the 30-day average. Therefore compliance with both averagesis assured by
remaining in compliance with the 24-hour average. The control technology that is the most
efficient at SO, and acid gas emission prevention is use of the CFB process with adry lime
scrubber and abaghouse. The CFB process with a flyash dryer absorber, dry lime scrubber and
baghouse is chosen as BACT for SO, and acid gas control.

PM/ PM 1o

Particulate emissions from coal combustion congst of inert materids in the cod, sulfates from fue
sulfur or mercaptans used as odorants, dust drawn in from the ambient air, particulate of carbon
and hydrocarbons resulting from incomplete combustion, mineral maiter in the water injected
during diesd fud firing, and condensables. Units firing fuds with low ash content and high
combustion efficiency exhibit correspondingly low particulate emissons. Trace metas may be
emitted from cod refuse combugtion and are discussed in this section because these form a part
of the particulate emissons.

A baghouse has the highest contral efficiency of any of the particulate matter control options, and
therefore, according to the “top-down” approach, must be considered firdt.

A baghouse removes pollutants and condensed metd's (beryllium, lead and mercury) from the
exhaugt gas by drawing the dust-laden air and condensables through a bank of filter tubes
sugpended in ahousing. A filter “cake’, composed of the removed particulate, builds up on the
“dirty” s9de of the bag. Periodically, the cake is removed through physical mechanisms (eg., a
blast of compressed air from the “clean” side of the bag, shaking the bags, etc.) which cause the
caketofal. Thedus isthen collected in ahopper and eventudly removed.
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A baghouse is chosen as BACT for PM g , fluorides, lead, mercury and beryllium control for the
CFB boiler and for particulates from the materia handling sysem for cod and limestone. This
includes the emissions from the ash silos, limestone silos, and the cod crusher.

Compliance with the PM o emission limits is assured when the pressure drop across a baghouse
iswithin the manufacturer’ s specified optimum operating range. The permittee will check this
pressure drop on a continuous basis through the use of a strip recorder or other continuous
recording device. The permittee will also conduct daily visua observetions of stacks for the

CFB unit to check for opacity limit compliance. For the Cod and Ash handling systems, the
permittee will perform weekly visua observations of the stacks. Thisis comparable to the
reading frequency conducted at other coa-fired eectric generating units and is sufficient to assure
compliance.

In the case of limestone, fabric filters congtitute BACT. For dl conveyorized transfer, enclosure
of the conveying system is deemed to be BACT for particulates. For raw limestone unloading,
aswdll as cod storage, wet suppression is deemed to serve as BACT for control of particulate
emissons

In accordance with U.S. EPA guidance, the remaining PM o control devices (ESP, wet
scrubber, cyclone) are not consdered further in the BACT andysis since the highest efficiency
control device was selected as BACT.

Control of Non-Criteria Pollutants

The combustion of cod may release trace amounts of a number of non-criteria pollutants. Two
of the PSD regulated pollutants (beryllium and sulfuric acid mist) require BACT andyss as
defined by EPA. Emissons incresses of fluoride, mercury, and lead are below the PSD
sgnificant levels, therefore no BACT is required for these pollutants.

For both pollutants the best available control technology is baghouse control. Condensation of
heavy metals occurs in find stages of the dry scrubber and baghouse prior to exhaust, and the
filter cake acts as a fine particle trap for the condensed metds. Sulfuric acid mist smilarly is
condensed in the dry scrubber and in the baghouse and adsorbs onto the filter cake. Another
option is wet scrubbing. However, wet scrubbing is less effective and requires more water use
and dudge disposd. BACT for metds emissonsis use of a baghouse.
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6. AIRQUALITY IMPACT ANALYSS

Pursuant to Regulation 401 KAR 51:017, Section 12, an agpplication for a PSD permit shdl
contain an andysis of ambient air quality impacts in the area that the proposed facility will affect
for each pollutant thet it will have the potentia to emit in significant amounts as defined in Section
22 of the same regulation. The purpose of this andyss shal be to demondrate that alowable
emissions from the proposed source will not cause or contribute to ar pollution in violation of:

(1) A nationa ambient air quality sandard in an air quaity control region; or

(2) An gpplicable maximum alowable increase over the basdline concentration in an area.

For pollutants for which no ambient air qudity standard has been established, the andyss shal
contain continuous air qudity monitoring data gathered to determine if emissons of that pollutant
will cause or contribute to a violation of the sandard or a maximum dlowable increese. The
proposed facility will have potentid emissons in excess of the ggnificant net emisson rates for
nitrogen oxides, particulate/particulate-10, sulfur dioxide, volatile organic compounds, carbon
monoxide, sulfuric acid mist, and beryllium.

A. Modding Methodology

The gpplication for the proposed source contains an ar disperson modeling andysis for criteria
pollutants (nitrogen oxides, particulate/particulate-10, sulfur dioxide, and carbon monoxide) to
determine the maximum ambient concentrations attributable to the proposed plant for each of
these pollutants for comparison with:

1. Thesggnificant impact levels (SIL) found in 40 CFR 51.165 (b)(2).

2. The dgnificant monitoring concentrations (SMC) found in Regulation 401 KAR 51017,
Section 24.

3. ThePSD increments found in Regulation 401 KAR 51:017, Section 23.

4. The Nationd Ambient Air Quality Standards (NAAQS) found in Regulation 401 KAR
53:010, ambient air quaity sandards.

All gpplicable ar qudity criteria are presented in Table 4. Based on the U.S. EPA suggested
procedures, if the maximum predicted impacts for any pollutant are found to be below the SILs,
then it is assumed that the proposed facility cannot cause or contribute to a violation of the PSD
pollutant increments or the nationd ambient air qudity standards (NAAQS). Therefore, no
further modeling would be required for such a pollutant. The gpplicant may dso be exempted
from the ambient monitoring data requirements if the impacts are below the significant monitoring
concentrations.
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TABLE 4

PSD Class||
Averaging SIL SMC I ncrements NAAQS
Pollutant Period (ug/nT) (ug/nT) (ug/nT) (ug/nT)
NOy Annud 1 14 25 100
PM 1o Annud 1 NA 17 50
24-hour 5 10 30 150
SO, Annud 1 NA 20 80
24-hour 5 13 91 365
3-hour 25 NA 512 1300
CO 8-hour 500 575 NA 10000
1-hour 2000 NA NA 40000
Beayllium 24-hour NA 0.001 NA NA
CO 8-hour 500 575 NA 10000
1-hour 2000 NA NA 40000

The permittee used the Industrial Source Complex Short Term model (1ISCST?3) in the andyss.
The ISCST3 modd fulfills the requirements of Supplement C of the Guiddine on Air Qudity
Modds (Appendix W to 40 CFR 51). All of the parameters used in the modeling analysis for
each pollutant appear satisfactory and consistent with the prescribed usage for this modd. Per
EPA guidance, the ISCST3 modd was run with the regulatory default option in a sequentid
hourly mode using five consecutive years of meteorologica data. Surface data and concurrent
upper air data used were based on weather observations taken at the National Wesather Service
(NWS) dation a the Cincinnati-Northern Kentucky airport from 1990 to 1994. Mixing height
data for the years 1990 through 1994 were collected at Huntington, West Virginia The typing
scheme from the Land Use Procedure was used to classfy the areaas “rurd”. Terrain devations
were digitally entered by use of USGS 7.5-minute DEM files dong with a terrain preprocessor
that alows direct importation of the DEM data into the mode data files.

B. Modding results - Class |l Area Impacts
The proposed CFB bailer will be located at the existing Hugh L. Spurlock Generating Station in
Mason County, a Class Il area. The permittee modeled the impact of the emissions from the
proposed facilities on the ambient air quaity and the results of the modded impacts on the Class
Il areaare presented in Table 5.

The modeling results show (Table 5) that the maximum impacts from the proposed facility for
NO, and CO are less than the EPA prescribed significant ambient impact levels (SIL). Modded
concentrations of NO,, CO and beyllium ae dso bdow the dgnificant monitoring
concentrations (SMC) found in Regulation 401 KAR 51:017, Section 24. Modding has
demondtrated that the proposed facility will not cause or contribute to a violaion of the PSD
pollutant increments or the nationa ambient air quaity standards (NAAQS) for NOx, CO, or
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beryllium. Therefore, no further modding is required at this time for these pollutants. The
applicant is aso exempted from the ambient monitoring data requirements since the impacts are
shown to be below the SMIC —for al relevant pollutants. The applicant has agreed to ingdl and
operate an 0zone ambient monitoring station as a post-construction monitoring requirement in the

permit.

The predicted sulfur dioxide impacts (both 24-hour and 3-hour) and PM o impacts (24-hour) are
gregter than the SILs for these pollutants, thus, a “Full Impact Andyss’ was developed for
assessment of PM 0 and SO, impacts.

TABLES

Averaging SIL SMC Max I mpact of

Pollutant Period (ug/nt) (ug/nt) Emission (“9™)
NOy Annud 1 14 0.29
PM10 Annud 1 NA 0.83
24-hour 5 10 8.35
SO, Annud 1 NA 0.59
24-hour 5 13 11.91
3-hour 25 NA 36.87
CO 8-hour 500 575 19.33
1-hour 2000 NA 65.54

Bayllium 24-hour NA 0.001 0.00087

The Full Impact Andys's conasted of:
Determining compliance with the NAAQS, utilizing the proposed sources in
conjunction with other significant existing interacting sources
Evduating compliance with the PSD Increment consumption limitation, assessing:
These sources done
These sources in conjunction with the other sgnificant exidting interacting PSD
sources

Significant Impact Areas (SIAS) were triggered for SO, and PM 4o Since some of the predicted
impacts were above the applicable SILs. Table 4-3 of the application shows that the 3-hour
SIA for SO, is a circle with a radius equd to 4.3 km, while Table 4-4 of the gpplication shows
that the 24-hour SIA for SO, isacircle with aradius equa to 13.6 km. Since the 24-hour SO,
SIA was larger, the gpplicant eected to define the SIA asacircle with aradius of 13.6 km for all
averaging periods. Table 4-5 of the gpplication shows that the triggered SIA for PMy, isacircle
with aradius equd to gpproximatedy 1.3 km.

A review of the Prdiminary Andyssidentified the geographical locations of the predicted highest
short-term and annud averages usng 1000 meter receptor grid spacing. To ensure that the
maximum predicted impacts would be assessed, the modd grid was then modified to achieve

21



100 meter spacing between receptor locations for the top 10 percent of the controlling impacts
predicted at the 1000 meter receptor spacing. Interacting sources were added to the source
database; the data was collected from county-by-county emissons inventories, which were
provided by the Kentucky Divison for Air Qudity for those sources within the State of
Kentucky, and by the Ohio EPA Divison of Air Pollution Control for those sources within the
State of Ohio. For the NAAQS evduation, the “Carolina 20-D Procedure’ was utilized to
evduate and screen dl the SO, sources in al counties within 50 kilometers of the Ste. These
sources are listed in Table 4-7 of the application for sources in Kentucky, and Table 4-8 of the
gpplication for sourcesin Ohio.

For the PSD Increment consumption anaysis, the minor source basdline dates for PMyo and SO,
were previoudy triggered in Mason County when Unit 2 was constructed & the East Kentucky
Power Cooperative Spurlock Station. The PSD rules gtate that dl sources of PMyo and SO,
emissons that are within the gpplicable SIA, dong with those sources of PMyp and SO,
congructed after 1975 that have a potentia to cause a sgnificant impact on the project SIA,
must be considered in the increment consumption analyses for both PM o and SO..

For totd impact analyss for comparison to the gpplicable NAAQS, al sources ether within the
gpplicable SIA or having a significant impact on the SIA were moddled. Tables 4-7 and 4-8 of
the gpplication list which sources are ether in the gpplicable SIA or have the potentia to cause a
sgnificant impact on the applicable SIA, and which of these sources aso consume increment.

Representative background concentrations were obtained from air quality data collected from the
Divison for Air Quaity monitor in Campbel County, Kentucky for PM;o emissions and from the
ambient monitoring Ste operated by the state of Ohio in Clermont County, Ohio for SO,
emissons. The gpplicant chose to use the maximum monitor vaues from these locations during
cdendar year 2000 for the background concentrations.  While this procedure likely includes
“double counting” impacts from point sources explicitly modded for this project, the choice of
the monitor maximum val ues assures consarvative impact assessment.

Table 6 presents the results of the Class Il increment consumption modding performed by the
goplicant.  All increment consuming sources determined to potentialy have a sgnificant impact
within the applicable project SIA were modeled. As the results in Table 6 indicate, the impacts
from this project indicate increment consumption values thet are well within the PSD limits.
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TABLE 6
Predicted Ambient Concentrations
Class || Increment Consumption Evaluation
All Interacting Sour ces

PSD Maximum
| ncrement, 2"9-High
Pollutant Aver aging Period ug/m® Pollutant Year Predicted
| mpacts, ug/m®
SO, 24-hour 91 31.48 1993
3-hour 512 156.79 1994
PM o 24-hour 30 14.12 1992

Table 7 shows the results of the gpplicant’s modding andysis of al sources of PMyo and SO,
either within the applicable project SIA or determined to have the potential to cause a sgnificant
impact within the gpplicable project SIA. This table shows that none of the NAAQS for PM
or SO, will be exceeded due to modding al interacting sources and using the background
concentrations listed in Section 4.6 of the application.

TABLE 7
Predicted Ambient Concentrations - NAAQS Evaluation
All Interacting Sour ces

Modeled Maximum
Background Combined Ground Levd
Concentration, | Sourcelmpact, | Concentration,
Pollutant NAAQS ug/m® ug/m® ug/m®
SO, 365 — 24 hour 2™ high 119.3 221.12 340.42
1300 — 3 hour 2™ high 177.6 1056.04 1233.64
PM o 150 — 24 hour 2™ high 54 57.14 111.14

C. Modding Results - Class| Area lmpacts

The PSD regulations also require a demongtration that the proposed source's emissions would
not adversdly affect a Class | ared's air quality related values (AQRV). The nearest federdly
designated Class | area to the project dte is Mammoth Cave Nationd Park in south-central
Kentucky; it is approximately 250 kilometers to the Southwest of the Spurlock Station. The
Great Smoky Mountains National Park, another designated Class | areq, is approximately 325
km to the South of the Spurlock Station. Additionaly, the prevailing winds in Kentucky are from
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the Southwest direction. Based on the projected source emissons, the distance from the
congtruction project and the prevailing wind direction, no adverse impact on aClass | ared s air
qudity rdated values (AQRV) is projected. In order to assess whether any detailed Class |
modeling analysis was required, the applicant consulted with the Nationd Parks Service and
utilized the guidance provided in the following documents:

Federa Land Manager’s Air Qudity Rdated Vaues Workgroup (FLAG) Phase |

Report
Interagency Workgroup on Air Qudity Modding (IWAQM) Phase 2 Summary Report
and Recommendations for Long Range Transport Impacts

Following the guidance provided by the NPS and in the above referenced documents, the
gpplicant employed the CALPUFF moddling system in a “screening mode” to assess whether a
detailed Class | andlysis was required. Section 4.6 of the application describes the CALPUFF
modeling procedures. This screening mode was employed using the most recent 5 years of
surface meteorological data with extended records for humidity and solar radiation (SAMSON
data). This data consisted of the SAMSON data from the Cincinnati-Northern Kentucky airport
for caendar years 1986 — 1990. Upper air data utilized for the CALPUFF study was taken
from the Huntington, West Virginia upper air Sation for the same cdendar years. The screening
receptor rings utilized in the CALPUFF modeling consisted of one receptor ring each for the
Mammoth Cave and Smoky Mountains Nationa Parks, with the source at the center of the ring
and the distance between the source and the ring equal to the distance between the source and
the closest property boundary. 360 receptors at 1 degree spacings were used for each grid.

CALPUFF modding was conducted by the applicant for each year of meteorologica data for
both Class | areas. The CALPUFF post-processor, CALPOST, was then run to determine
concentration impacts for SO, and NO,, nitrate and sulfate deposition impacts, and impacts on
vighility. Table 8 shows the results of the concentration modeling for the Mammoth Cave
Nationd Park and the Great Smoky Mountains Nationd Park using the CALPUFF modéd.
Table 8 shows that the only significant impact predicted by the CALPUFF modeding system
occurred for the 24-hour averaging time for SO, impacts on Mammoth Cave Nationd Park for
three 24-hour periods out of the five years of modeed data However, as the applicant
describes in Section 4.7 of the application, the receptor location at which two of the three
maximum concentrations were predicted is actualy located on a portion of the ring outside the
park boundaries. The gpplicant aso indicates that the only significant impact that was predicted
to occur insde the park boundaries is 0.240 ug/m3, which is only 4.8 % of the avalable
increment. Considering the distance between the source and the Class | ares, the prevailing wind
direction, and the fact that the vast mgority of predicted impacts are well below the significant
levels, the Divison concurs with the applicant that no further andyss of Class | increment
consumption on Mammoth Cave Nationdl Park is warranted. Also, since the impacts for al
averaging times for the Smoky Mountains moddling are less than the significant levels, no further
Class| andyss should be required at thislocation.
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Table8
Results of Class | Increment Modeling

Maximum Significant
Class| Area Pollutant Averaging Impact, ug/m® | Level, ug/m®
Time

Mammoth Cave SO, 3-hour 0.55 1
SO, 24-hour 0.24 0.2
30, Annua 0.01 0.1
NOy Annual 0.001 0.1

Smoky Mountains SO, 3-hour 0.58 1
SO, 24-hour 0.18 0.2
SO, Annual 0.007 0.1
NOy Annua 0.0008 0.1

Table 9 shows the results of the nitrate and sulfate deposition modeling conducted by the
gpplicant for the Class | area impact determination. For the Mammoth Cave Nationd Park
modeling, specific guidance from the NPS and FLM suggested evauating the percent change in
deposition from existing depogition rates in the park, determined from actua SO, and NO;
deposition modding conducted within the park. No dgnificance thresholds were liged to
determine what level of change triggers a sgnificant impact, however Table 9 shows that the
overdl maximum change in both S and N depostion will be inggnificant (i.e. less than 0.1 %
change). For assessng the CALPUFF screening modeling results with respect to S and N
depaosition in the Smoky Mountains Nationa Park, guidance from the NPS and FLM suggested
that the level above which arefined andysis may be required for S depostion is 0.005 kg/hain
the park, while the level above which arefined analyss may required for N depostion is 0.0014
kg/ha in the park. Table 10 shows that the maximum predicted S deposition for the Smoky
Mountains is 0.0062 kg/ha, dightly above the screening threshold of 0.005 kg/ha. None of the
predicted N depostion rates were above the screening threshold.  Therefore, again given
consderation to the distance between the source and the Class | areas, dong with the prevailing
wind direction, the Divison concurs with the gpplicant that modding has been sufficiently
conducted such that no further deposition analysis for the Class | areas should be required.

Table9
Class| Area Sand N Deposition M odeling
Total S Total N
Class| Area Deposition, | SDeposition % | Deposition, N Deposition
kg/ha Change hgha % Change
Mammoth Cave 0.0067 0.085 % 0.0007 0.0002 %
Smoky Mountains 0.0062* NA 0.0007 NA

* - Maximum S deposition was predicted on receptors that are NOT located within the park
boundaries. The maximum S depostion predicted at receptor locations actualy within the park
boundaries is 0.0008 kg/ha.
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7. ADDITIONAL IMPACTSANALYSIS

A. Growth Andyss

The East Kentucky Power project will result in construction effects that are temporary and not
cumulative with respect to operationd effects. Since the proposed boiler will be congtructed at
an exiging Ste with two operationd coa-fired eectric utility boilers, the totad number of new
employees will be inggnificant with respect to area population. There should be no substantia
increase in community growth, or need for additiond infrastructure. The proposed project is
aso not expected to result in an increase in secondary emissions associated with non-project
related activities. Thus, in accordance with PSD guiddlines, the andyss of ambient air quality
impeacts need congder only emissions from the facility itsdf.

B. Soilsand Vegetation Impacts Andyss

The project liesin an area of mainly agriculturd use. No off-gte impacts are expected to be of
concern from the proposed action. Therefore, the potentia for adverse impacts to either soils or
vegetation is minima. The criteria for evauating impacts on soils and vegetation are taken from
EPA’s"“A Screening Procedure for the Impacts of the Air Pollution Sources on Plants, Sails, and
Animas’ (EPA 1980). The results demonstrate maximum concentrations are well below
sengtive levels. (This comparison indudes ambient background levels) The minimum impeact
level numbers in micrograms per cubic meters are not exceeded by the maximum impact
concentration of the East Kentucky Power project for the pollutants sulfur dioxide, nitrogen
dioxide, or carbon monoxide. Therefore, it is concluded that no adverse impacts will occur to
sengtive vegetation, crops or soil systems as aresult of operation of the proposed project.

C. Vidhility Impairment Andyss

Vighility andyss was performed by the gpplicant usng the CALPUFF modeling system in
screening mode as described previoudy for the concentration and deposition andysis, and in
Section 5.1 of the gpplication. Guidance described by the applicant from the FLAG
documentation suggests that the FLM will not object to issuance of a permit unless the mode-
predicted change in extinction, a measure of vishility impairment, is grester than 5.0 %. Table 5
1 of the application shows that, for the Mammoth Cave Nationa Park CALPUFF vishility
modeling, 5 days out of the five years modeled predicted changes in extinction that were greater
than 5 %. Table 5-1 of the application dso shows that the CALPUFF modding for the Great
Smoky Mountains Nationd Park vishility assessment reveds 2 days out of the five years
modeled with predicted changes in extinction greater than 5.0 %. Table 5-1 of the agpplication
shows that the maximum predicted change in extinction for receptors located in Mammoth Cave
Nationd Park is4.59 %, while the maximum change in extinction for receptors located within the
Smoky Mountains Nationd Park is 3.82 %. The projected change in vishility associated with
the operation of the proposed facility has been determined to be minimal.

The applicant dso performed a vishility screening anadlyss using the EPA VISCREEN modd for
assessment of vishility impacts on sengtive Class |l receptors. Given consderation to the Leve
1 screening results, the distance between the proposed new source and the Class || receptors of
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concern, and the prevailing wind direction, the Divison concurs with the gpplicant that no further
refined assessment of vighility impairment should be required.

D. Ozone

The Divison does not anticipate violations of either the 1-hour or 8-hour ozone standard due to
the congtruction of the new unit at the EKP Spurlock Generating Station based on the level of
edimated emissions of nitrogen oxides and volatile organic compounds from the proposed facility
and the amount of these pollutants currently being emitted to the amosphere in the area
Additiondly, the Divison's USEPA-approved NO, State Implementation Plan (SIP), and
regulations gpproved to that SIP, will ensure substantial NOy reductions in the area.  Post-
congtruction monitoring of ozone will be conducted by the source.
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8. NOTICE OF MACT APPROVAL

The applicant has submitted a Case-by-Case MACT determination application in accordance
with the requirements of Section 112(g) of the Clean Air Act. The Case-by-Case MACT
determination was originaly submitted with the PSD air permit application on April 24, 2001,
with supplementd information submitted on May 31, 2002 at the request of the Divison. The
Divison has determined that the Case-by-Case MACT determination submitted by the applicant
is complete, and hereby gpproves the recommended MACT emission limitations as listed below:

HAP Emissions
Limitation
(Ib/mmBTU)
VOC 0.0036
Mercury 0.00000265
Hydrogen 0.0035
Chloride
Hydrogen Fluoride 0.00047
Beryllium 0.0000146
Lead 0.0000063
Metal HAPS (as 0.015
PM )

In addition to the MACT limits listed above, the permittee shdl dso comply with al gpplicable
requirements contained in 40 CFR 60, Subpart A.

The permittee shal be in compliance with dl applicable requirements specified in the MACT
determination upon startup of the new CFB Bailer.

Teding Reguirements

Pursuant to 40 CFR 63.43(g)(2)(ii) case-by case MACT determination, and 40 CFR 70.6(c),
the permittee shal demongtrate compliance with these emissons limitations within 60 days after
achieving the maximum production rate at which the facility will be operated, but not later than
180 days after initid startup of the emissions unit.

During the initid compliance tet, the permittee shdl take a sample of the fud “as fired” and
andyze it to determine the HAP content in the fud. This information shall be used to establish a
correation between the sample's HAP content and HAP emissions for monitoring purposes.
The permittee shal demonstrate compliance with these emissions limits each year to vdidate the
correlation between grab samples HAP content and HAP emissions.
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Monitoring Requirements

Pursuant to 40 CFR 6343 (0)(2)(ii), case-by-case MACT determination, 40 CFR
70.6(8)(3)(i)(B), and 40 CFR 64.6(c)(1), the permittee shdl conduct the following monitoring to
assure compliance with the applicable requirements:

HAP

Emissions
Limitation

Monitoring M ethod

VOC (VOC
HAPs)

0.0036
[b/mmBTU

The continuous compliance monitoring method used to assess
compliance with the carbon monoxide emission limitation shal be
used as an indicator of good combustion practices. Compliance
with the carbon monoxide emission limitation assures compliance
with the VOC (VOC HAP) emission limit.

Mercury

0.00000265
Ib/mmBTU

The permittee shall take a sample of fud “as fired” to the boiler
on aquarterly basis. The samples taken on a quarterly basis shall
be andyzed to determine mercury content. Emissions shal be
estimated based on the emission correlations established during
the most recent stack test.

The continuous compliance monitoring method used to assess
compliance with the PM emission limitations shal be used to
assure compliance with the mercury emission limit as an indicator
of proper operation and remova of mercury from the exhaust
stream. The continuous compliance monitoring method used to
asess compliance with the sulfur dioxide emission limitations
shall aso be used as an indicator or proper flash dryer absorber
operationa procedures. Compliance with the PM and sulfur
dioxide emission limitations assures compliance with the mercury
emisson limit.

Hydrogen
Chloride

0.0035
[b/mmBTU

The continuous compliance monitoring method used to assess
compliance with the sulfur dioxide emisson limitations shal be
used to assure compliance with the hydrogen chloride emission
limit. Compliance with the sulfur dioxide emisson limitations
assures compliance with the hydrogen chloride emissions limit.

Hydrogen
Huoride

The continuous compliance monitoring method used to assess
compliance with the sulfur dioxide emisson limitations shal be
used to assure compliance with the hydrogen fluoride emisson
limit. Compliance with the sulfur dioxide emission limitations
assures compliance with the hydrogen fluoride emissions limit.
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Monitoring Method

The permittee shall take a sample of fuel “as fired” to the coal-
fired boiler on a quarterly bass. The samples taken on a
quaterly basis shdl be andyzed to determine beryllium.
Emissions shal be estimated based on the emission correations
established during the most recent stack test.

The continuous compliance monitoring method used to assess
compliance with the PM emission limitations shal be used to
assure compliance with the beryllium emisson limit as an
indicator of proper operation and remova of beryllium from the
exhaust stream.

Same as beryllium

The continuous compliance monitoring method used to assess
compliance with the PM emission limitations shdl be used to
assure compliance with the metal HAPs emission limit as an
indicator of proper operation and remova of metal HAPs from
the exhaust stream. Compliance with the PM emission limitation
assures compliance with the metal HAPs emissions limit.

HAP Emissions
Limitation
Beryllium
Lead
Metal HAPs
Recordkesping Requirements

Pursuant to 40 CFR 63.43(g)(2)(ii) and 40 CFR 70.6(a)(3)(i)(B), the permittee shall keep quarterly
records of the sample’'s HAP analyses.  The permittee shal record continuoudy the SO,
emisson rate a the outlet of the flash dryer absorber using the CEM system.

The permittee shdl record continuoudy the opacity of visud emissons a the outlet of the
baghouse using the COM system. The permittee shdl record continuoudy the carbon monoxide
emission rate usng the CEM system.

Reporting/Natification Requirements

Pursuant to 40 C.F.R. §64.9(a) the permittee shall report the following information according to
the generd reporting requirements specified in Section F.5. of this permit:

SQ 00 oD

Number of exceedances or excursons;

Duration of each exceedance or excurson;

Cause of each exceedance or excursion;

Corrective actions taken on each exceedance or excursion,

Number of monitoring equipment downtime incidents;

Duration of each monitoring equipment downtime incident;

Cause of each monitoring equipment downtime incidert;

Description of actions taken to implement a quality improvement plan and upon

completion of the quality improvement plan, documentation that the plan was completed
and reduced the likelihood of similar excursons or exceedances.
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Section F of the proposed permit contains the requirement for annua certification of compliance
in accordance with 401 KAR 52:020, Section 21 and 40 CFR 70.6¢. This certification of
compliance will apply to al permit terms and conditions, including those permit terms and
conditions that apply to MACT.

MACT Control Technology

The following control technologies have been proposed by the applicant for maintaining
compliance with the Case-by-Case MACT limits:

HAP Control Technology
vVOC Good combustion practices
(VOC HAPs)

Mercury Selective non-catalytic reduction

(SNCR), flash dryer absorber,

baghouse

Beryllium, Lead Baghouse

Acid Gases Flash dryer absorber and baghouse

(Hydrogen

Chloride and

Hydrogen

Fluoride)

Metas (Metal Baghouse

HAPs)

Pursuant to 40 CFR 63.43(g)(2)(ii), case-by-case MACT determination, 40 CFR
70.6(a)(3)(i)(B), and 40 CFR 64.6(c)(2), the permittee shal monitor SO, emissons continuoudy
using the CEM system. Compliance with the SO, emissions limitation assures proper operation
of the flash dryer absorber. The permittee shdl aso maintain the opacity of visua emissons to
less than 20 % as measured by the COM system.  Compliance with the opecity limitation
assures proper operation of the baghouse. The permittee shal aso monitor CO emissions
continuoudy usng the CEM sysem. Compliance with the CO emissons limitation assures
proper boiler operation and combustion control.

The Division has gpproved the proposed monitoring on the basis that the gpplicant has chosen
parameters that are monitored on a continuous basi's usng CEM/COM data, dong with the
periodic fue sampling. There are reporting, recordkeeping, testing, and QA/QC requirements
that already apply to the CEMS/COMSs that will be ingtalled and operated for the new CFB
Bailer exhaugt. These requirements will assure that the continuous monitoring systems utilized by
the gpplicant for compliance with the MACT limits will be operated and maintained at the level
necessary for compliance monitoring.

31



9. COMPLIANCE ASSURANCE MONITORING

The Compliance Assurance Monitoring (CAM) provisions of 40 CFR Part 64 apply to the new
CFB Boailer. The Division has determined that regulation 40 CFR 64.2 and 64.4 are gpplicable
requirements for the source. Therefore, the applicant has submitted a CAM plan as required by
40 CFR 64 prior commencement of operation. This CAM plan addresses the monitoring
methods with averaging times and applicable QIP thresholds, recordkeeping requirements, and
QA/QC for compliance assurance monitoring for emissons of PM;4, SO,, and NOy from the
new CFB Boiler. SO, and NO, will be monitored by Continuous Emissions Monitor (CEM),
which will be used as the continuous compliance determination method to demonsirate BACT
compliance, and to preclude the applicability of Regulation 40 CFR 64. Pursuant to 401 KAR
52:020 the plan shdl receive public notice to ensure federd enforceability.

Monitoring Approach

Applicable CAM Requirement

PM/PM 4, limits

General Requirements

0.015 Ib/MMBtu
filterable particul ates

20% Opacity

Monitoring Methods and L ocation

Initial Source Test & (1) installation of a COM at outlet of the baghouse and
monitoring of the baghouse pressure drop and other relevant parameters
identified during initial testing or (2) visual observation of plume from stack

Indicator Range

1) Initial source testing to establish COM and equipment parameter indicator

ranges, including the baghouse pressure drop, as appropriate or (2) Initial
source testing to establish compliance with the PM limit at 20% opacity. The
permittee must conduct daily stack observations. If visible emissions are
seen, the permittee must conduct a Method 9 observation to determine the
ppacity of the emissions or shall accept the concurrent read-out from the
COM.

Data Collection Frequency

(1) Continuous COM and control device operating parameters or (2) daily
observations

Averaging Period

(1)Opacity — 6 minute averages or (2) Visible Emission Surveys— 6 minutes

Recordkeeping COM data system records and control device parameters will be maintained
for a period of 5 years or visible observation records and method 9
observations will be kept in a designated logbook and maintained for a
period of 5 years.
QA/QC COM will be maintained and operated in accordance with 401KAR 59:005 /

40CFR 60 Appendix B and/or other requirements as applicable, baghouse
monitored parameters will be maintained and operated in accordance with
manufacturer recommendations; or records of Method 9 certificationswill be
maintained
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Discussion of Monitoring Approach

EKPC is proposing a continuous opacity monitor (COM) as the CAM for PM and PMjg
emissons. Sdection of COMS as the indicator will provide an indirect but continuous method of
assessment of compliance with the PM 3o emissons limitation. The source bdieves that thisis the
most vaid means of continuous monitoring for PMyo compliance assurance, since particulate
matter CEMS have not been demondrated to be viable for enough sources to warrant
congderation. The source will be tested initidly for PMyo emissons to provide a direct means
for compliance evaduation.

Qudity improvement plan thresholds are not currently being proposed for this CAM plan for
PM 1o since the NSPS COMS monitoring requirements provide the specific QA/QC procedures
for data collection, substitution, and reporting.



10. CONCLUSION AND RECOMMENDATION

In conclusion, considering the information presented in the gpplication, the Division has made a
find determination that the proposed source should meet al applicable requirements:

1. All the emissons units are expected to meet the requirements of BACT for each
ggnificant pollutant. Additiondly, each gpplicable emisson limitation under 401 KAR
Chapters 50 to 65 and each applicable emisson standard and standard of performance
under 40 CFR 60, 61, and 63 will also be met.

2. Ambient ar qudity impacts on Class |l areas are expected to be below the significant
impact levels. No significant impact is expected on any Class | area Air Quality Related
Vaues (AQRVS).

3. Impacts on s0il, vegetation, and vishility have been predicted to be minima.

The Divison has prepared a proposed permit containing conditions that should ensure
compliance with dl the gpplicable requirements liged above. The Divison recommends the
issuance of the permit following the proposed permit review period. A copy of this find
determination will be made available for public review at the following locations:

1. Affected public a the Mason County Clerk’s office.

2. Divison for Air Quality, 803 Schenkd Lane, Frankfort.

3. Divison for Air Quality, Ashland Regiond Office, 3700 13" Street, Ashland, KY 41105-
1507.



11. CREDIBLE EVIDENCE

This permit contains provisons that require specific test methods, monitoring or recordkeeping
be used as a demondration of compliance with permit limits. On February 24, 1997, the U.S.
EPA promulgated revisons to the following federd regulations. 40 CFR Part 51, Sec. 51.212;
40 CFR Part 52, Sec. 52.12; 40 CFR Part 52, Sec. 52.30; 40 CFR Part 60, Sec. 60.11 and
40 CFR Part 61, Sec. 61.12, that dlow the use of credible evidence to establish compliance
with applicable requirements. At the issuance of this permit, Kentucky has not incorporated
these provisonsinitsar quality regulaions.



ATTACHMENT A

FINAL PERMIT



ATTACHMENT B

RESPONSE TO COMMENTS
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A. PRELIMINARY DETERMINATION AND STATEMENT OF BASIS
1. Additional Information Required in a Statement of Basis

Comment: The statement of basis (SB) should be revised to meet the intent of part 70 by containing a
discussion on the monitoring and operational restriction provisionsthat are included for each emissions
unit. 40 C.F.R. 870.6(a) requires that monitoring and operational requirements and limitations be
included in the permit to assure compliance with all applicable requirements at the time of permit
issuance. The selection of the specific monitoring procedures, including parametric monitoring and
recordkeeping, and operational requirements must be explained in the SB.

The U.S. Environmental Protection Agency (EPA) Administrator’s decision in response to the Fort James
Camas Mill title V petition further supportsthis position. The decision isavailable on the Internet at:
www.epa.gov/region07/programs/artd/air/titles/petitiondb/petitions/fort_james decision1999.pdf. The
Administrator stated that the rationale for the selected monitoring method must be clear and documented
in the permit record.

The SB must include a discussion of streamlining determinations. When applicable requirements overlap
or conflict, the permitting authority may choose to include in the permit the requirement that is determined
to be most stringent or protective as detailed in EPA's "White Paper Number 2 for Improved
Implementation of the Part 70 Operating Permits Program” (March 5, 1996). The SB must explain why the
Kentucky Division of Air Quality (KDAQ) concluded that compliance with the streamlined permit
condition assures compliance with all the overlapping requirements.

Response: The Divison has added the appropriate language to the Find
Determination/Statement of Basis to address thisissue,

2. Case-by-Case Maximum Achievable Control Technology (MACT) Requirements

Comment: Thisfacility is affected by the “ Notice of Regulatory Finding,” 65 Fed. Reg. 79825 (Dec. 20,
2000). Thisnotice listed electric utility steam generating units as a source category under section 112(c)
of the Clean Air Act (CAA), 42 U.S.C. § 7412(c). Source categories listed pursuant to section 112(c) of the
CAA, 42 U.S.C. § 7412(c), arerequired to comply with 40 C.F.R. part 63, subpart B, for construction or
reconstruction of major sources of hazardous air pollutants (HAP) unless (1) the source has been
specifically regulated or exempted from regulation and the owner and operator has fully complied with all
procedures and requirements for preconstruction review; or (2) the permitting authority has made a final
and effective case-by case determination.

In Section 3.3 of the application, EKPC provided a case-by-case MACT deter mination application (albeit
an abbreviated one). KDAQ'’s preliminary determination/SB, however, does not indicate what control
methods and level s have been determined to be MACT for this project. Moreover, MACT requirements have
not been established in permit conditions. Before establishing MACT requirements, we recommend that
KDAQ review EKPC's MACT deter mination application to make sure that all the applicable information
submittal requirements of 40 C.F.R. § 63.43(e) have been satisfied.

Response: The Divison has received additiond information from EKPC for the Case-by-Case
MACT determination in accordance with 40 C.F.R. 63.43(e).
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3. Compliance Assurance Monitoring (CAM) Requirements

Comment: 40 C.F.R. § 64.5(a) requiresthe owner or operator to submit to the permitting authority a
monitoring plan that satisfies the design requirementsin 40 C.F.R. § 64.3 as part of the application for an
initial title V permit for “ large” pollutant specific emissions units (i.e., emissions units with potential to
emit aregulated air pollutant in an amount equal to or greater than the title V major source threshold). A
CAM submittal must be provided for particulate matter (PM), particulate matter less than 10 micrometers
in diameter (PM10), sulfur dioxide (SO2), and nitrogen oxides (NOx) in accordance with 40 C.F.R. 88
64.3 and 64.4. The approved monitoring must be included in the permit.

Response: The Division has received the source's CAM plan for PM, SO2, and NOx.

B. BEST AVAILABLE CONTROL TECHNOLOGY (BACT)
1. General Comments
Comment:

a. Ingeneral the BACT evaluation lacks detail, especially with regard to identification of other
emission sources that might provide data for comparison with the applicant’ s proposed BACT
methods and emissionsrates. The only information reference that the applicant and KDAQ
appear to have used (at least the only reference cited) isthe EPA RACT/BACT/LAER
Clearinghouse (RBLC). Althoughthe RBLC isavalid starting point, it is by no meansthe only
information source that should be considered. An example of a comparable project not mentioned
by either the applicant or KDAQ is the Kentucky Mountain Power CFB project that has been
permitted for construction and operation in Kentucky. Furthermore, at the time of preparing the
preliminary determination, KDAQ had accessto PSD permit applications for the following CFB
projectsin Kentucky: Kentucky Eastern Power, Kentucky Western Power, and Calla Energy.
Another CFB project in the United States that could be assessed for comparison isthe JEA
Northside Repowering project (Florida). CFB projectsin other countries are also eligible for
consideration in a BACT evaluation. In summary, the evaluation of comparable projects has not
been thorough enough.

Response: The Division has received additiond information from EKPC that indicates the source
has considered other sourcesin the BACT andys's, where gppropriate, and has aso received
information from the equipment vendor, ALSTOM Power, Inc.

Comment:
b. Inthe permit application, the applicant refersto “ guarantees’ in several places for
justification of proposed BACT levels. However, in FORM DEP7007N, the applicant lists control
equi pment manufacturer and model as* to be determined.” It isnot clear what the word
“ guarantee” means when vendors and specific equipment have not been selected. Similarly,
KDAQ states on page 4 of the preliminary deter mination that potential emissions “ are based on
design data from the manufacturer.” No manufacturer design data is provided in the application.

Response: The Division has received detalled information from the equipment vendor,
ALSTOM Power, Inc.

2. Nitrogen Oxides BACT

Comment:
a. The applicant proposed the use of selective non-catal ytic reduction (SNCR) as BACT for NOx
emissions and did not acknowl edge the possibility of using selective catalytic reduction (SCR) for
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NOx control, or provide an explanation of why SCR should not be selected. Similarly, KDAQ does
not mention SCRin the preliminary determination. The applicant for at least one other CFB
project in Kentucky (Calla Energy) has proposed use of SCRrather than SNCR as BACT. Since
SCR can typically result in better control compared to SNCR, the use of SCR should have been
evaluated or an explanation provided asto why SCRis not feasible or is no more effective than
SNCR. Further related to this point, KDAQ refersto the “ high cost of alternatives’ for NOx
control. No identification of alternatives (such as SCR) and no cost data were included to
support this statement.

Response: The Division has received additiond information from EKPC regarding SCR,
including revised cost data and technical concerns.  The source has agreed to a0.07 Ib/mmBTU
NOy limit achieved through SNCR technology, contingent upon completion of a NOy
optimization study whereby the NO, emissions may be optimized up to 0.10 I/mmBTU if the
sudy indicates that the 0.07 I/mmBTU limit cannot be met.

Comment:
b. The applicant’s proposed NOx BACT emissions level accepted by KDAQ is0.10 Ib/MMBtu
averaged over 30 days. As acknowledged by the applicant, lower levels have been accepted for
several other projects. In supporting its preliminary determination, KDAQ uses the phrase“ In
consideration of RBLC and data and inputs from the CFB design firm/vendor.” Aswe previously
discussed, the RBLC is not the only source of relevant information and does not include other CFB
projectsin Kentucky. Furthermore, thereisno indication that a design firm/vendor had been
selected, and no design firm/vendor data were included in the application or a vendor
explanation asto why a lower emissionsrateis not achievable. In summary, the explanations
given to support a 30-day average emissions rate of 0.10 Ib/MMBtu as BACT are inadequate.
KDAQ should consider lower emissions levels for NOx before arriving at a final BACT
determination. Consideration of lower levelsis especially appropriate if a 30-day compliance
averaging period is retained for NOx emissions. An averaging period thislong could allow a
lower average emissions level to be achieved even if much higher emissions rates occur for a short
time.

Response: The NO, BACT emission limitation has been reduced to 0.07 I/mmBTU with a
thirty (30) day averaging time. Like Kentucky Mountain Power, EKP will develop and
implement a NO, optimization study if they can demondrate that the 0.07 I/mmBTU is
unachievable. Please refer to Section 4 of the Statement of Basis.

Comment:
c. Inattempting to justify the proposed 0.10 Ib/MMBtu as BACT despite lower emissions levels
that have been permitted elsewhere, the applicant states on page 3- 10 of the permit application
that “ the difference in the chosen limits [ between the Spurlock project and other projects]
appearsto be due toindividual differencesin design and operation.” The applicant does not
explain what these differences are, and it is unclear what they might be.

Response: See responseto 2b., above.

3. Particulate Matter BACT

Comment:
a. The proposed CFB boiler BACT emissions limit for PM/PM10 of 0.03 Ib/MMBtu appearsto be
too high. Other recent CFB boiler projects have been permitted with much lower PM/PM10
emissionsrates. For example, the recently permitted Kentucky Mountain Power facility in
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Kentucky has a CFB boiler PM/PM10 emissions limit of 0.015 Ib/MMBtu; and thisfacility also
has a dry SO2 scrubber which is cited by EKPC as one of the reasons why the Spurlock CFB
boiler should have a higher emissionslimit. KDAQ provides no explanation for the proposed
BACT emissionslimit in the preliminary determination. Furthermore, two of the reasons advanced
by the applicant to support a higher emissionslimit are not valid. One, the applicant states that
sel ecting the most common control method currently accepted as BACT technol ogy (a baghouse)
means that the emissions level does not warrant further analysis. BACT isnot just a control
method but also the level of control achievable by this method. Two, the applicant refersto the
estimated ambient air quality impacts of PM/PM10 as justification for the proposed BACT
emissionsrate. Under EPA policy, the relative ambient impacts of a pollutant under reviewin a
BACT evaluation should be discounted so long as all of the BACT options under review can result
in compliance with applicable ambient limits.

Response: Following review of baghouse performance, the source has proposed |owering the
PM10 BACT emission limit from 0.030 IYMMBTU to 0.015 I/MMBTU. Thislimit, achieved
through the use of a baghouse, will be equd to the BACT limit selected for the Kentucky
Mountain Power project. Thislower limit will not only satisfy the BACT requirements for PM10
emissions, but will dso lower PM10 ambient air impacts sgnificantly below those reflected in the
revised air quality andysis presented in Attachment 3 to this document (which was performed
with PM10 at 0.030 I/mmBTU). Sincethe ar quality andyss reveals compliance with dl
goplicable ambient air limits for PM 10 at alevel of 0.030 Ib/mmBTU, the margin of compliance
will be increased by the new 0.015 It/mmBTU limit.

Comment:
b. The BACT analysis does not address potential fugitive particulate matter emissions from
additional truck traffic at the Spurlock Station due to additional limestone deliveries and ash
transport.

Response: On-site generation of particulate matter associated with increased truck traffic will be
negligible since the roadways through which these trucks will travel are paved. Paved roadways,
aong with dust mitigation practices in accordance with Kentucky regulation 401 KAR 63:010,
will condtitute BACT for control of any particulate generation due to additiond truck traffic.

4, Sulfur Dioxide BACT

Comment: The BACT proposed for SO, by the applicant and accepted by KDAQ is a combination of
limestone injection in the circulating fluidized bed and an add-on dry lime scrubbing device. Although
this combination control method has the potential to be considered BACT, the control efficiency and
resulting emission level (0.20 Ib/MMBtu) proposed as BACT are of concern. The applicant states that the
proposed method will achieve “ at least” 95 percent removal of SO, based on “ manufacturers guarantee.”
The applicant did not provide manufacturer data that could be used to evaluate thisclaim. In addition,
the phrase “ at least” implies that higher control efficiencies are achievable under some conditions,
presumably when coal with higher sulfur content isburned. If the proposed SO, emissions limit appliesto
periods when highest sulfur coal is burned, then perhaps a lower emissionsrate is more appropriate for
BACT purposes. For comparison, the recently per mitted Kentucky Mountain Power CFB facility is
permitted with an SO, emissions limit of 0.13 [b/MMBtu, albeit for a fuel that differs fromthe fuel to be
burned in the EKPC Spurlock CFB boiler. Further related to the BACT emissions level for SO,, KDAQ has
proposed a limit of 0.20 Ib/MMBtu to be achieved over athirty (30) day averaging period. An averaging
period thislong could allow a lower average emissions level to be achieved even if much higher emissions
rates occur for a short time. We therefore recommend that KDAQ give further consideration to the
proposed SO, emissions level before concluding that thislevel represents BACT.
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Response: The proposed new CFB boiler at the source will be designed to combust cod with a
sulfur content as high as 4.5 % at a heat vaue of 10,000 BTU/Ib. Assuming that 5 % of the
sulfur in the cod is absorbed in the ash, the estimated maximum uncontrolled emissons of SO,
from the proposed new CFB are calculated as follows:

2500 10°BTU , Ibcoal , 0.0451bS, ~ _, 1mol SO, , 641bSO,, mol S _ 51 3751050
hr 10000 BTU  Ibcoal molS  mol SO, 3RIbS ’ hr

Maximum controlled SO, emissons, usng the proposed BACT limit of 0.20 It/mmBTU, are
500 Ib SO, per hour. Therefore, the control efficiency achieved by the system at this emisson
limit is caculated asfollows:

Ib/h
ol =1- —210/A0 o2
21,375 b/ hr

This cdculaion shows that, while the proposed emisson limit is based upon the highest sulfur
cod to potentidly be combusted in the new CFB bailer, the percent removd is one of the
highed,, if not the highest, of any CFB boiler (based upon the RBLC database information and
review of current pending gpplicationsin Kentucky). One gpplication currently under review, the
Thoroughbred Generating Station project in Kentucky, provides alimit of 0.167 Io/mmBTU at a
remova efficiency of 98 % using smilar sulfur content in the coa as EKPC. However, the new
units will be pulverized cod boilers insead of CFB boilers, which ultimady prevents an
adequate comparison for BACT purposes. The Kentucky Mountain Power Project, permitted
in Kentucky in 2001, is a CFB boiler with aBACT limit for SO, of 0.13 Ib/mmBTU, achieved
through the use of limestone injection and dry scrubbing.  However, this facility will be
combugting cod refuse with a maximum sulfur content well below that being proposed for
EKPC's new CFB boiler. Agan, a comparison cannot be made for BACT purposes.
Therefore, the level of SO, emission control achieved through the use of limestone injection and
dry lime scrubbing is the highest ranking level of control for this type of unit, and the 0.20
I/'MMBTU proposed limit with a 24-hour averaging time should represent BACT on this basis.

The limit of 0.20 IYMMBTU has since been accepted as BACT. The source has agreed to
lower the averaging time from 30 days to 24 hours to address the additiona concerns expressed
by U.S. EPA.

C. AIRQUALITY IMPACT ANALYSIS

Thefollowing are our review comments on the air quality impact assessment provided in support of the
proposed Spurlock CFB boiler project. Because model input/output electronic files were based on use of a
boiler stack height greater than the good engineering practice (GEP) value, they were not included in our
review. All table numbersand page numbersin the following comments refer to the permit application.
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1. GEP Stack Height

Comment: The GEP stack height evaluation appearsto beinerror. The“L” term should be the |esser
dimension of the height or projected width of nearby structures. From the dimensions provided, the
controlling structure’s height of 260 feet isthe appropriate value. Therefore, the GEP stack height is 650
feet not the indicated 725 feet. [ Note: Table 4-1 indicates only 720 feet was used in the modeling.] The
GEP stack height isthe largest that can be used in the impact modeling.

Response: The calculated GEP stack height of 725 feet as presented in the application was the
result of an incorrect caculation based upon a previoudy considered project scenario. The
source has since corrected the GEP stack height to 650 feet. The source revised the air quaity
andysisto include the correct stack height for the new CFB Boiler and has submitted the
documents to the Divison and to U.S. EPA.

2. Complex Terrain

Comment: The application indicatesterrain around the facility is higher than the height of the modeled
720-foot stack. The area of complex terrain is expected to increase when the correct GEP stack height of
650 feet isused. |SCST3 was properly indicated to be a simple terrain model (page 4-2). Therefore, an
appropriate complex terrain model or procedure should be used if controlling concentrationsarein
complex terrain.

Response: The area of complex terrain does not increase due to the lower GEP stack height of
650 feet. Based upon areview of the nine quadrangle maps that encompass the modding
domain, aong with a“double-check” of the devations in the domain using Digita Elevation
Models (DEMSs) for the domain, 99.9 % of the terrain is below 1,190 feet, which corresponds to
the stack devation a a height above ground of 650 feet. Furthermore, the controlling impacts
are within 5 km of the Site, where no terrain features exceed 1,190 feet. Therefore, ISCST3is
the appropriate mode for the stack height of 650 fedt.

3. Sulfuric Acid Mist and Beryllium

Comment: Sulfuric acid mist and beryllium emissions were identified in excess of the PSD significant
emission rates. The permit application includes modeled concentrations of these pollutants but does not
provide an evaluation of the potential impact of these emissions (i.e., impacts on vegetation, soils, and
visibility).

Response: The source modded emissions of beryllium to determine whether a significant impact
or the preconstruction monitoring requirement was triggered. Therevised air qudity anaysis
contained in Attachment 3 of EKP' s response to EPA comments dated April 12, 2002, shows a
maximum 24-hour beryllium impact of 0.00087 ug/m3 and a maximum annua impact of than
0.00004 ug/m3. PSD exempts a source from performing preconstruction monitoring for
beryllium if the maximum 24-hour impact is less than 0.001 ug/m3. According to an
ecotoxicologica profile for ecological receptors for beryllium, U.S. EPA ligs the average
concentration of berylliumin air to be 0.00003 ug/m3 or 0.0003 ug/m3 in cities (ATSDR,
19933). A maximum impact of less than three times the naturally occurring level of beryllium (for
cities) is dose enough to the naturaly occurring vaue to state that there will be no adverse
impacts on soils, vegetation, or vighility.
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With respect to sulfuric acid mist emissons, no NAAQS exist for emissions of this pollutant.
However, NAAQS do exist for SO, for protection of human hedth and welfare, including soils
and vegetation. The modding conducted for SO, indicates that none of the gpplicable NAAQS
for SO, emissons will be exceaded. Since maximum emissions of sulfuric acid mist will be 40
times less than maximum emissions of SO, from the proposed new CFB, and no adverse
impacts for SO, emissons were predicted to occur on vegetation, soils and vishbility, asmilar
concluson can be drawn for sulfuric acid mist emissons.

4. Ozone Impacts

Comment: NOXx emissions are considered precursors to the formation of ground-level ozone. Neither the
permit application nor KDAQ's preliminary deter mination includes a comment on the potential impact of
NOx emissions on ambient ozone concentrations. Although we acknowledge that an EPA-approved
localized dispersion model does not exist to estimate directly the impact of a single NOx source on 0zone
concentrations, we recommend that KDAQ provide a discussion of thisissue.

Response: The source has agreed to ingtal and operate an ambient monitoring station for ozone
as a post-congtruction requirement to satisfy U.S. EPA’s concerns. Discussion of the ozone
issue has been added to the Statement of Basis.

5. Fluorides Impacts

Comment: Kentucky rules at 401 KAR 53:010 specify ambient air quality standards for gaseous fluorides
(expressed as hydrogen fluoride) and total fluorides. The applicant did not provide modeling results to
demonstrate compliance with these ambient standards.

Response: The source provided the Divison and U.S. EPA with additional modeling for gaseous
and tota fluorides for comparison with the Kentucky ambient standards. The modeling indicates
that worst case impacts of both gaseous and totdl fluorides are far below the applicable
standards.

6. Impacts of Other Regulated Pollutants

Comment: Asdiscussed in Section E. below, Kentucky rules specify that any emissions of a Clean Air Act
regulated pollutant without a defined significant emissions rate causes that pollutant to be subject to PSD
review. Thiswould include the hazardous air pollutantsin Table 2-2. Therefore, the potential impacts of
at least some of the pollutantsin Table 2-2 should be addressed.

Response: To satisfy U.S. EPA’ s concerns, the source conducted modeling to assess the
impacts of beryllium, mercury, lead, and HCl and compared the wordst-case predicted impacts to
South Carolina s air toxic ambient limits as suggested by U.S. EPA. Worst-case impacts of
these pollutants are well below the ambient limits.

7. Plant Layout and Site Boundary

Comment: A figure showing the important plant structures, emission points, through roads, right-of-ways,
etc., should be provided. The site boundary and the area owned or controlled by EKPC with a barrier to
the public should be identified as well as the plant components presented in Table 4-1.
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Response: The source has agreed to provide the Divison with one or more detailed Site
drawings that show more specific ste information than the figures included in the application. The
drawing will identify the Site boundary, including the area redtricted by a chain-link fence, and
those areas on property that are considered ambient air, such as the railroads.

8. Modeled Receptor Grids

Comment: The EPA Guideline on Air Quality Models does not recommend 1,000-meter grid spacing for
screening analysis. Thisgrid resolution may be too coarse to allow the identification of the maximum
concentrations for the significant impact area determination, and the location for refined 100-m grids for
the national ambient air quality standards (NAAQS) and PSD increment compliance analyses. In
addition, Figure 4-3 shows roads and a railroad line passing through the property, and ariver as EKPC's
northern property boundary. Because these are considered ambient air, confirmation is needed that the
impact modeling included receptors on these features.

Response: To address the concerns expressed regarding the screening modeling receptor
dengity, the source revised the air quality analysis. The new runs were conducted using a
screening grid with a 500-meter resolution from the site boundaries out to a distance of 5 km.
Additiondly, refined modding using 100-meter receptor grids was conducted not only around
the receptor where the maximum screening impact was predicted, but dso around al areas
where impacts were predicted to be within 10 % of the maximum impact. Receptors were
placed & al locations that are congdered ambient air, including the roads, railroad line, and the
river boundary.

9. Modeled Project Emissions

Comment: Table 4.1 identifies the plant components associated with the CFB boiler project. For those

components that will experience an increased utilization, the increase in emissions (i.e., future potential
less current actual emissions) were not provided. The basis for modeling some emissions as volume and

area sour ces should be provided.

Response: Since the extent of the increase in utilization was unclear & the time of application
submittal, source assumed that dl existing materia handling equipment at the Ste would
experience a100 % increase in utilization. In other words, al sources expected to experience an
increase in utilization were modded at their future potentia rate without subtracting the current
actua emissons. This procedure provides conservative impact estimation.

The conveyor transfer points and cod pile unloading emissions were modeled as volume sources
since the emissions occur due to the mation of the materia through the associated equipment,
rather than from wind currents evolving dust from static areas. Cooling tower emissons were
modeled as a volume source since the points of exhaust are too wide to be practically modeled
as sack emission points, and the area source agorithm would not gppropriately model the air
flow from the cooling tower. Therefore, the volume source agorithm was chosen as the “ best
fit.” The limestone unloading area, due to the Size of the material, was moddled as an area
source since mogt of the emissions would occur during unloading a ground level.
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10. Wor st Case Scenarios

Comment: The ambient impact modeling only considered full load operation of the CFB boiler. If
operation at partial load is anticipated, this operational configuration should beincluded in the impact
assessment.

Response: The source has stated it does not anticipate operation of the new CFB Boiler at
patia load. Therefore, operation a maximum load with maximum alowable emissons
congtitutes worst-case.

11. Sgnificant Impact Area (SIA)

Comment: Asindicated above, the coarse receptor grid of 1-km spacing may not be sufficient to identify
the maximum concentrations and the radius of the SIA. In addition:

a. Tables 4-3 and 4-4 are indicated to have the top 50 significant impact concentrations for 3-
hour and 24-hour SO,. Because these tables do not contain all concentrations greater than the
significant impact levels (SIL), it may not be sufficient to identify the largest distancetoa SIL
concentration. Table 4-2 maximum SO, concentrations for each year and averaging period are
not contained in Tables 4-3 and 4-4. Therefore, Tables 4-3 and 4-4 do not appear to contain the
top 50 concentrations greater than the SIL.

b. Table 4-5isindicated to contain all concentrations equal to or greater than the SIL for PM10.
Review of thistable reveals the 1990 maximum concentration of 5.2 Fg/m3ismissing. Therefore,
Table 4-5 appears not to contain all concentrations equal to or greater than the SIL.

Response: Asindicated in the response to Comment C.8, above, the revised modeling was
conducted using amore dense receptor spacing for the screening modeling runs. Tables 4-3, 4-
4, and 4-5 do not contain al sgnificant impacts for PM 10 and SO,, because they present the
greatest distancesto the SIL concentrations and not alisting of al SIL concentrations. The tables
aretitled “Top 50 Impacts Sorted By Digtance”, with the maximum distance being the first in the
list. Therefore, the data presented in the tables is sufficient to identify the largest distanceto a SIL
concentration.

12. Inventories of Other Emission Sources

Comment: The following are comments associated with the inventory of other emission sources considered
for use in the cumulative NAAQS and PSD increment assessments.

a. Table4-9isindicated to contain all sources of SO2 within the SIA or that have a significant
impact within the SIA. The following sources were identified to be included in the modeling
(Table 4-7) but were missing from Table 4-9: Vicker Welco, Riverway Fertilizer, and Emerson
Power Trans Corp.

b. Table4-10isindicated to contain all sourceswithinthe SIA or that have a significant impact
within the SIA. Bevins Sand & Gravel Inc. wasidentified (Table 4-7) to beincluded in the
modeling but was missing fromthistable.

c. Theinventory of other emission sources should include applicable sources that have been
permitted but not yet operating, and sources with a PSD permit application under review that pre-
date the Spurlock CFB boiler project permit application. Confirmation is needed that such
sources (if any) wereincluded in the inventory.



EPA Comments— L etter Dated March 26, 2002

Response: The source has submitted revised modeling to include the “missing sources’
mentioned in 12.aand 12.b, above. The tables have also been corrected to include these
sources. With respect to Comment 12.c, other sources with PSD applications under review that
pre-dated the Spurlock CFB project were considered, as documented in the August 22, 2001
letter from the source to the Divison. None of these additiona sources are close enough in
proximity to the source to cause a significant impact in the area.

13. Class |l Area Impacts

The following comments are associated with the Class |1 area PSD increment and NAAQSimpact
assessments:

a. Only the maximum coar se grid concentrations for each pollutant and averaging period were
modeled to 100-mresolution. Refined 100-m resolution modeling should also be performed about
coarse grid concentrations challenging (e.g., within about 10 percent of) the maximum
concentrations.

b. Table 4-6 presentsthe results of the refined grid modeling. Most of the maximum SO2 valuesin
thistable areidentical (i.e., same concentration and receptor) to the maximum coarse grid values
in Table 4-2. With the exception of 1990, the maximum PM10 refined concentrations are identical
to Table 4-1 coarse grid values. Refined grid concentrations with such a small change fromthe
coarse grid values are unusual. Confirmation is needed that the correct concentrations have been
provided in these tables.

Response: The source has submitted revised modeling using arefined 100-m resolution receptor
grid congtructed around dl screening locations where impacts were predicted to be within 10 %
of the maximum controlling impact. This revison answers Items 13.aand b, above.

14. Class| Area Impacts

Comment: The CALPUFF model was used in the screening mode to assess the impacts from the proposed
project at Class| areas. This screening procedure requires a 360 degreering of receptors at the nearest
distanceto a Class| area. The maximum concentration anywhereintheringiscompared to the
appropriate significant impact level. For the screening assessment, it is not appropriate to eliminate from
consideration concentrations for ring receptors not specifically within the Class| area. The screening
modeling shows the 24?hour SO2 maximum concentration greater than the significant impact level at
Mammoth Cave National Park, and the maximum sulfur deposition greater than the Great Smoky
Mountains National Park screening threshold of 0.005 kg/ha. Interms of visibility, the changein
extinction exceeded the threshold of 5.0% at both Class | areas. The federal land manager representative
for these Class | areas should be provided the opportunity to review and comment on these analyses.

Response: While the Divison acknowledges that the intent of the CALPUFF screening modeling
is not to eiminate the concentrations for ring receptors not specificaly within the Class|
boundaries from consderation, the Divison believes that the level of occurrences of impactsin
excess of the screening thresholds are not significant to warrant arefined andyss. When the
distance from the Class | areas aong with prevailing wind direction is condgdered with the
infrequency of the screening threshold exceedances, it is unlikely thet a refined andysis would
reved any Class | impact exceedances due to the new CFB Boailer, and is therefore

unwarranted. Since the revised air qudity analys's submitted to the Divison showsaminima
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increase in impacts of SO, and NOx due to modeling the stack height at 650 feet instead of 720
feet, no further Class | modeling using the CALPUFF mode has been required. 1t should dso
be noted that other sources that are much closer in proximity to both Mammoth Cave and the
Smoky Mountains with sgnificantly more SO, and NOx emissions have been recently
determined to have no adverse impact on either of these Class| areas. Information regarding
this project has been provided to the Park Service. No comments have been received.

15. Additional Impact Analysis

Comment: The additional analysis requirement to assess visibility impacts at sensitive receptorswithin the
Class |1 impact area was not addressed.

Response: The Division provided the source with aligting of sengtive Class | receptors and
their locations. VISCREEN modding for vighility assessment was performed to satisfy this
issue. Based upon the VISCREEN modding results, the Division has determined that the
projected change in vigihility associated with operation of the proposed facility is minimdl.

D. PERMIT TERMS AND CONDITIONS

1. Missing Regulatory Authority for Each Termand Condition in Permit

Comment: 40 C.F.R. § 70.6(a)(1)(i) requiresthat the permit specify and reference the origin and authority
for each termand condition. Pleaseinclude the regulatory authority for each term and condition of the
permit.

Response: The Divison believes that the permit language specific to terms and conditionsis
aufficient in the current format, however, additiond regulatory cites have been added to the
permit. The Division believes that this comment is for Kentucky's Title V permit Sructurein
generd and should not be addressed in adiscussion limited to the source's permit.

2. Operational Limitations - BACT Requirement

Comment: The permit does not require the installation of control devices for any of the affected emissions
units with control devices selected to meet BACT requirements. The permit must require the installation of
the control devices selected as BACT. Additionally, the permit must specify monitoring to assure
compliance with the BACT requirements pursuant to 40 C.F.R. 8 70.6(a)(3)(i)(B) and 40 C.F.R. §
70.6(c)(1).

Response: The permit has been revised to address this comment.

3. Emissions Limitations - Averaging Times for All Emissions Units

Comment: Thethirty (30) day rolling average compliance times for SO, and CO are not adequate to
ensure protection of all NAAQSand PSD increments. The NAAQSand PSD increments for SO, include
ambient limits for averaging periods of 3 hours and 24 hours, and the NAAQSfor CO are expressed in
terms of 1-hour and 8-hour averaging periods. Therefore, compliance with the 30-day rolling average
emission limits does not adequately demonstrate compliance with the short-term NAAQS or PSD
increments. Consequently, to ensure protection of the NAAQS and PSD increments, enfor ceable short-term
limits of 24 hours or less should be established in the permit for SO, and CO.
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The permit does not contain any compliance averaging time for the other regulated pollutants (mercury,
fluorides, etc.). Pleaseinclude compliance average times for the other regulated pollutants and discuss
how compliance with the emission limitations will be determined.

Response: The applicant has agreed to a 24-hour averaging time for the CFB boiler SO,
emissons limitation. Averaging times have been added to the other regulated pollutants as have
compliance determination methods.

4, Qualitative Visual Observationsto Assure Compliance with Opacity Limitationsfor All Emissions
Units

Comment: The permit requires qualitative visual observationsto assure compliance with opacity
limitations for several emissions units. These qualitative visual observationsrequire that the opacity of
emissions be determined by reference method 9 if the emissions from any stack during the qualitative visual
observations are perceived or believed to exceed the applicable standard. Thislanguageisnot practically
enforceable asit leavesto interpretation what is perceived or believed to exceed the standard. Because
the person performing the qualitative visual observation may not be a certified method 9 reader, it would
be impossible for this person to determine if the emissions exceed the opacity standard. Consequently, the
reference to perceived and believed must be replaced by language stating that if any visible emissions are
seen, then the opacity must be determined using reference method 9.

Response: The “perceived and believed” language has been removed Additiondly, the Divison
has received a CAM plan from the source that provides additional monitoring information for
assurance of compliance with opacity limitations from the CFB Bailer.

5. Compliance Assurance for All Emissions Units

Comment: Pursuant to 40 C.F.R. § 70.6(c)(1), the statement of basis should include a section that explains
how EKPC will assure compliance with all applicable requirements for each emissions unit. This
explanation must include the rational e for the selection of the monitoring requirements for each applicable
reguirement.

Response: The Divison hasreceived a CAM plan from the source to address thisissue and has
included the provisons of the CAM plan in the Find Determination and Statement of Basis and
in the permit.

6. Section B.2. Emissions Limitations - Missing Applicable Requirements for Emissions Unit 08

Comment: The sourceis subject to the requirementsin 40 C.F.R. § 60.40.42a - 40.44a for particulate
matter emissions, opacity, SO,, CO and NO,. When applicable requirements overlap or conflict, the
permitting authority may choose to include in the permit the requirement that is determined to be most
stringent or protective as detailed in EPA's "White Paper Number 2 for Improved | mplementation of the
Part 70 Operating Permits Program" (March 5, 1996). However, the citationsfor all applicable
reguirements must be included in the permit.

Response: The CFR reference in the comment isincorrect. The correct referenceis 40 CFR
60.42a—60.44a. Thisciteisincluded under Applicable Requirements.
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7. Section B.3. Testing for Emissions Unit 08

Comment:
a. Thetesting requirementsin this section do not specify which pollutants EKPC must test to
demonstrate compliance. For practical enforceability, the permit must specify which pollutants
need to be tested and what reference method should be used to demonstrate compliance.

Comment:
b. Compliance must be assured for all regulated pollutants, including HAP. The frequency of the
tests must be specified also. Specifically, for HAP, until a good correlation between the grab
sample of the fuel and emissionsis established, EKPC should conduct compliance emissions tests
periodically, for example, every six months or every year to demonstrate compliance.

Response: The information requested is contained in Section D of the permit.

8. Particulate Matter Monitoring for the Coal-fired Boiler, Emissions Unit 08

Comment: Thetechnologiesfor particulate matter (PM) continuous emission monitoring systems (CEMS)
have become much better established. Thisis evidenced in part by the expectation that in the near future
EPA will issue a final rulerevision adding Performance Specification 11 (PS-11) to 40 C.F.R. part 60. PS
11 isentitled Proceduresfor Particulate Matter Continuous Emission Monitoring Systems at Sationary
Sources. We therefore recommend that KDAQ consider adding a PM CEMSrequirement for the proposed
new coal-fired boiler.

Response: No performance specifications for aPM CEMS have been promulgated to date,
therefore, adding this condition is not warranted.

9. Carbon Monoxide Monitoring for the Coal-fired Boiler, Emissions Unit 08

Comment: Pursuant to 40 C.F.R. § 70.6(a)(3)(i)(B) and 40 C.F.R. § 70.6(c)(1) the permit must contain
monitoring sufficient to assure compliance with the applicable requirements. The permit does not specify
any monitoring requirements for the carbon monoxide applicable requirements for the proposed new coal-
fired boiler. We therefore recommend that KDAQ consider adding a carbon monoxide CEMSrequirement
for Emissions Unit 08.

Response: The source has agreed to ingtal and operate a CEM for measurement of CO
emissions from the new CFB Boiler. The gppropriate language has been incorporated into the

permit.
10. Section B.7.a. Specific Control Equipment Operating Conditions for Emissions Unit 08

Comment: This condition requires EKPC to operate the particulate matter control devices as necessary to
maintain compliance with permitted emission limitations. This condition isvague and unenforceable. As
requiredin 40 C.F.R. § 64.4, EKPC must provide a CAM submittal that would establish the control device
parametersto record and ranges that will assure compliance with the applicable requirement. This
condition must be replaced with the contents of the approved CAM submittal for particulate matter
emissions.

Response: A CAM plan has been submitted by the applicant, and the contents of the approved
CAM plan have been written into the permit.
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11. Applicable Requirements for Emissions Units 09 and 15

Comment:
a. The permit does not specify what BACT isfor these emissions units. The permit must includein
the permit emissionsrate limitations based on air quality modeling and BACT requirements.
Additionally, the permit must specify monitoring to assure compliance with the BACT
requirements pursuant to 40 C.F.R. § 70.6(a)(3)(i)(B) and 40 C.F.R. § 70.6(c)(1).

Response: The permit description for Unit 09 has been updated to include the BACT controls
for the use of wet suppression, telescopic chute, or dust suppressant, and the permit description
for Unit 15 has been updated to include BACT controls for the use of dust suppressant or dust
control mesasures. Monitoring requirements have been added.

Comment:
b. Regulation 401 KAR 63:010, Section 3 requirestaking precautionsto prevent fugitive
particulate matter from becoming airborne. The permit must specify the precautions that EKPC
will use to minimize fugitive particulate matter emissions. Additionally, the permit must contain
monitoring to assure compliance with this applicable requirement pursuant to 40 C.F.R. §
70.6(a)(3)(i)(B) and 40 C.F.R. § 70.6(c)(1).

Response: For Item 11.b, the permit does contain language describing the precautions to be
taken to minimize dust for Unit 09 in Section 7 of the permit for Unit 09, Specific Control
Operating Conditions. Additiona language has been added to both emission points sufficient to
assure compliance with 401 KAR 63:010.

12. Specific Control Equipment Operating Conditions for Emissions Units 10, 11, 12, 13 and 14

Comment: The conditionsin this section are vague and unenforceable. EKPC must determine the
parametersto record and ranges that will assure compliance with the applicable requirements. The permit
must include operating conditions and monitoring that will assure compliance with the applicable
requirements pursuant to 40 C.F.R. § 70.6(a)(3)(i)(B) and 40 C.F.R. 8 70.6(c)(1).

Response: The Division disagrees with this comment. Control equipment is required to be
operated to maintain compliance with emisson limitations contained in the permit. If emisson
limitations are exceeded this permit condition has been violated. Operating conditions and
monitoring are contained esawhere in the permit.

13. Applicable Requirements and Monitoring for Emissions Units 10, 11, 12, 13 and 14

Comment: The permit does not require the installation of control devices that were determined to be part
of the BACT determination. The permit must require the installation of these control devicesand includein
the permit emissionsrate limitations based on air quality modeling and BACT requirements. Additionally,
the permit must specify monitoring to assure compliance with the BACT requirements pursuant to 40 C.F.R.
§70.6(a)(3)(i)(B) and 40 C.F.R. § 70.6(c)(1).

Response: The requirement to ingtall BACT controls has been added to the permit. Operation
of the control equipment in accordance with the manufacturer’ s specifications, performing
qudlitative visua observations, aong with the prescribed recordkeeping as Sated in the permit,
will serve as the means to determine compliance.
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14. Specific Record Keeping Requirements for Emissions Unit 16

Comment: Therecord keeping requirement specified in B.5.b. is vague and unenforceable. The permit
must specify what information must be recorded (number of gallons of water circulated in a day, etc.).

Response: This language has been removed from the permit.

15. Section D - Emission Limitations and Testing Requirements

Comment: This section requires performance tests for certain pollutants and emissions units. However, the
section does not specify when those tests must be performed. For practical enforceability purposes, this
section should include a time frame i ndicating when these tests should be conducted and the frequency of
testing.

Response: The timeframe for initid compliance testing is customarily contained in the Generd
Conditions of the permit, specifically Section G.(d)5. This Condition, along with Condition 6,
were inadvertently omitted from the draft permit. These Conditions are now contained in this
permit. The divison has the regulatory authority to request testing at any time.

16. Prohibition of Default I ssuance of Title V Permits

Comment: 40 C.F.R. § 70.8(e) prohibits the issuance of a title V permit by default. Consequently, the
proposed title V permit should not be signed and should not be allowed to become the final title V permit
automatically after EPA’s comment period isover. While the state may issue a title V permit when EPA has
not objected within forty-five (45) days of receipt of the proposed title V permit and all necessary
supporting information, the permit review and issuance process is confounded whenever EPA requires
additional supporting information or does object within forty-five (45) days.

Response: The Divison will issue the permit in accordance with the Commonwedth’ s gpproved
TitleV program.

17. Permit Expiration Language

Comment: In section G, general requirements, subsection b, the draft permit contains language that
resemblestitle V expiration and permit renewal requirements. Thispermitisalso a PSD permit and its
reguirements do not expire. We recommend the following language: Terms and conditionsin this permit
established pursuant to the construction authority of 401 KAR 51:017 or 401 KAR 51:052 shall not expire.

Response: This change has been made and is contained in Section G.(b)2.

E. PSD REVIEW FOR “OTHER” REGULATED POLLUTANTS

Comment: Inthe preliminary determination and statement of basis, KDAQ has not explicitly addressed
compliance with Kentucky requirementsin 401 KAR51:017, Section 1(37)(b). Thisrule definesa
significant emissions rate for PSD review purposes as any emissions of a pollutant regulated under the
Clear Air Act that isnot listed in Section 22. (Section 22 lists significant emissionsrates for 19 specific
pollutants or categories of pollutants.) Under Kentucky rules, for example, emissions of hydrochloric acid
(specified in the Clean Air Act as a regulated hazardous air pollutant) from combustion of coal in the CFB
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boiler is subject to PSD review requirementsincluding a BACT determination and an evaluation of
ambient impacts. KDAQ either needsto provide a justification prior to issuance of a final PSD permit asto
why thisruleis not applicable to the Spurlock Station CFB project, or a PSD review of the affected
pollutants should be conducted prior to final PSD permit issuance. If KDAQ conducts a PSD review, we
can assist in identifying the pollutants that can be the focus of this review.

Related to this discussion is the treatment of fluorides in the permit application and preliminary
determination. Kentucky srulesin 401 FAR51:017, Section 22 establish a PSD Significant emissions rate
for “ fluorides” of 3 tons per year (tpy). The applicant proposed, and KDAQ apparently agreed, that the
only fluorides to be compared with the significant emissions rate are particul ate fluorides. However, since
Kentucky rules do not exclude hazardous air pollutants from PSD review, hydrogen fluoride emissions
should be counted toward the 3-tpy significant emissionsrate. Consistent with this opinion, the project is
subject to PSD review for fluorides (with a total estimated fluorides emission rate of 29.1 tpy).

Response: The Division does not concur that Kentucky regulations require assessment of the
“other” regulated pollutants not listed in Section 22 of 401 KAR 51:017. To require that
andysis would render the Commonwedth’ s regulation more stringent than its federal counterpart.
Based upon Kentucky Statute KRS 224.10-100, the Cabinet may issue regulations “which shal
be no more stringent than federal requirements.”

Furthermore, the HAPs that comprise the category referred to as the other regulated air
pollutants are subject to the 112(g) case-by-case MACT provisions and has been addressed in
the case-by-case MACT determination required by the Divison. Therefore, the Divison does
not concur that gaseous fluoride emissions should be included aong with particulate fluoride
emissions and be subjected to PSD review. However, even if this determination was made, the
source performed dispersion modding for HF and total F emissions for comparison to the
ambient sandards in 401 KAR 53:010. HF isthe only regulated air pollutant not listed in 401
KAR 51:017, Section 22, for which an ambient standard exists. The modeling, as documented
intherevised air quality andyssincluded in Attachment 3 of EKP s response to EPA comments,
dated April 12, 2002, reveds maximum ambient HF and total F concentrations that are below
the ambient air quality standards.

F. EQUIPMENT DESCRIPTION

Comment: We are concerned about the lack of details provided in the application for various types of
equipment, including emissions control equipment. As previously discussed in the BACT comments above,
in Form DEP7007N where the applicant is asked to provide control equipment information, the only item
of information givenisa“ To Be Determined” entry under manufacturer and model. No design detailsare
provided to our knowledge that would allow the permitting authority to evaluate whether the control
equipment can achieve the control levels proposed. For example, the applicant proposes use of a“ dry lime
scrubbing unit” for additional SO2 emissions control but provides no information on thisunit. 1f KDAQ
believes that a supportable permit can be issued without more detailed information, we recommend at a
minimum that KDAQ require submittal of design details after final equipment selection has been made.

Response: The Divison and U.S. EPA have received detailed equipment specifications as
documented by the equipment vendor, ALSTOM Power, Inc.

G. EMISSION RATE ESTIMATES
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Comment: If not already done, KDAQ should review carefully the applicant’ s emission rate estimates to
make sure they are appropriate. Ingeneral, the applicant cal culated emissions using emission factors that
are not demonstrated clearly as specifically appropriate for the proposed project. Two concerns on this
point are as follows:

» Theorigin of several emission factors, for example, the 0.20 [b/MMBtu emission factor for SO,, is
stated to be “ manufacturer’s guarantee.” However, to our knowledge, no manufacturers have
been selected. If a selection has been made, the applicant did not provide a copy of the
guarantees or discuss the operating conditions under which they apply.

 The source of some emission factorsin the application is an EPA publication identified as EPA-
453/R-98-004b. Such publications are of necessity somewhat generic in nature and may or may
not be appropriate for a specific project. Assessing the appropriateness of the datain this
publication would require detailed coal analysis data and design data for the Spurlock Station
PCB boiler and associated control equipment that were not available to us. Since the PCB boiler
will burn coal already in use at the Spurlock Station, KDAQ may have access to detailed coal
analysis data that could help in confirming that the emission factors used were appropriate. We
specifically request that KDAQ obtain any data on the mercury content of coal now in use at the
Spurlock Station and check the mer cury emissions estimate with coal data.

Related to this second concern, we generally would expect to see detailed coal analysisdatain an
application for a coal-fired emissions unit, especially a unit to beinstalled at an existing coal-fired steam
electric generating facility. Such data typically would provide information on the ranges of coal
characteristics such as sulfur content, heat content, ash content, trace element content, etc. The applicant
states on page 3-10 of the permit application that the CFB boiler will have “ the capability to fire both
high and low-sulfur coal,” but does not provide coal analysis data characterizing fuel variability except to
state in Form DEP7007A the maximum ash content, maximum sulfur content, and the heat contents
corresponding to these maxima.

As an additional point on emissions estimates, no consideration of fugitive particulate matter emissions
from the new coal storage pile (apart from coal unloading) or from truck traffic associated with additional
limestone delivery and ash removal was included in the information submitted for review.

Response: The Division and the U.S. EPA have received detailed vendor information
documenting al guarantees for performance of the proposed air pollution control equipment.
The HAP emissions cdculations performed for this PSD gpplication have been reviewed and
they accurately represent maximum expected emissions from the proposed new CFB Bailer,
including the mercury emissions estimate. The source has sought the flexibility to combust
different types of cod, therefore the information currently available for cod used at the facility
may not be rdlevant. Attachment 4 of EKP s response to EPA comments dated April 12, 2002,
provides aliging of fuel anayses for three different types of cod to potentidly be utilized in the
new CFB Boiler. The source will submit additiona relevant cod andytical datato the Divison
when available.

Regarding the additiond point on emissons estimates, fugitive particulate matter emissons from
the new coa storage pile were assumed to occur 24 hours per day, seven days per week from
cod unloading. The unloading emissions are far greater than any fugitive emissons associated
with dust generation from the cod pile due to wind currents, since the cod being stored in the
cod pilewill not yet have been crushed to Sze specifications. The Divison believes that the
worgt-case particulate emission rate, both for the emissons estimates and for the modding, has
been correctly assessed.  Off-gite generation of particulate matter will be negligible since the



EPA Comments— L etter Dated March 26, 2002

roadways through which these trucks will travel are paved. Paved roadways, aong with dust
mitigation practices in accordance with Kentucky regulation 401 KAR 63:010, will condtitute
BACT for control of any particulate generation due to additiona truck traffic.



East Kentucky Power Cooper ative, Inc.
Hugh L. Spurlock Generating Station
Proposed New CFB Boiler
Response to Comments from Mr. Stephen A. L oeschner

Genera Response:

The commenter presented the comments in a narrétive format rather than an outline format, as
did EPA in their letter containing comments regarding EKPC's proposed new CFB boailer.
Therefore, instead of restating each specific comment and providing our response to each
individua comment, we are addressing these comments in narrative form based upon each
generd issue raised by the commenter.

Meteorologica Data:

The commenter raised concerns regarding the use of meteorologica data in the modeing
program. Specificaly, the statements regarding the age of the meteorological data appears to be
the main concern, since the commenter believes that April 1996 through March 2001
meteorological data would be more appropriate than the 1990 — 1994 meteorological data
actudly employed in the modding program. At the time the modeling program began, which was
severd months before gpplication submittal in April 2001, the 1990 — 1994 meteorologica data
st was the most recent available five years of complete (no occurrences of missng data)
meteorologicad data available for the modding program for the Covington/Greater Cincinnati
meteorological surface data station and the Huntington, West Virginia upper air gation. Given
the high variability of meteorological conditions in an area from year to year, the Statement that
the old data must be viewed as being unlawfully representative has no basis. The commenter
does not provide any details regarding why the 1990-1994 data is not representative. The
Divison believes that the modding was performed correctly in accordance with Appendix W of
40 CFR Part 51, the Guiddine on Air Qudity Modéls.

SCR and Associated NH; Concerns

The commenter raised concerns regarding ammonia emissions due to utilization of SCR as the
BACT control for NO, emissons. EKPC did not propose the use of SCR for NOy control,
rather SNCR is the chosen method of BACT NOy control. The Divison maintains that ammonia
isnot aregulated air pollutant and that EKPC is not obligated to address ammonia emissions.

Bayllium

As the commenter points out, there is a discrepancy in the beryllium emisson rate due to
revisons performed by EKPC after submittal of the origind gpplication. The correct emisson
rate is 0.160 tons per year, corresponding to 14.6 |bs Be per trillion BTU. While the commenter
is correct that the Be emisson rate is gpproximately 400 times greater than the sgnificant leve
for Be, the Divison believes that the statement that “significance in reguletion is related to human
hedlth harm ratios’ holds no bass for assessing risk for this project. Air qudity impacts are a
much more reasonable tool for assessing risk levels than a comparison of an emission rate to a
ggnificance level without any congderation of disperson parameters. A more likely statement
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would be that the PSD de minimis levels (levels a which precongtruction monitoring is required)
are more related to human hedth. It should be noted that the modding performed for EKPC
indicated Be impacts wdl less than the levd a which precondruction monitoring is required.
Regarding the commenter’s assertion that a complete Be BACT be performed, we do not
concur since Be is a HAP and has been addressed in the case-by-case MACT submittal
required by the Divison.

Finaly, the commenter provided extensive comments as to why the modeling conducted for Be
emissons from EKPC's proposed new CFB boiler should be questioned, and that
precongtruction monitoring should be mandated. The Divison maintains that EKPC followed all
procedures required for PSD modeding as documented in the Guiddine on Air Qudity Models
without deviation, and the level a which precongtruction monitoring is required under PSD for
Be was not approached or exceeded. Therefore, the modeling was performed correctly and no
precongtruction monitoring for Be is required.

PMjo

The commenter raises severd issues regarding PM o, including the BACT levd of control chosen
by EKPC and inclusion of condensable PM,, dong with filterable PM 4 to condtitute total PM .
The commenter also dates that the permit should specify agpproved test methods, including
Method 201, 201A and 202 of 40 CFR 51 Appendix M. The Division believes that EKPC's
proposed leve of control for PMyo emissions represents BACT for PM;o from the proposed
new CFB boailer, and the ar quaity impacts predicted by the PSD modeling show values far
below any levels of concern. The Divison maintains that there are no regulatory requirements to
include condensable PM o in caculating totd PM,, emissons, nor are there any regulations
requiring EKPC to conduct testing usng Method 201, 201A and 202 of 40 CFR 51, Appendix
M.

NO, BACT:

The commenter states several concerns regarding the BACT leve of control chosen by EKPC
for NO, BACT, and dates that “BACT for HSA cannot exceed TD BACT absent compelling
environmenta, cost, and dl of the other required eements of consderaion for BACT.” The
comparison to TD (Thoroughbred Generating Station PSD) not necessarily valid, since TD wiill
construct pulverized cod units, while EKPC's proposed new boiler is an atmaospheric circulating
fluidized bed bailer. Also, TD will employ SCR for control of NO, emissions, while EKPC will
employ SNCR for BACT control of NO,. The Divison has reevduated NO, emisson limits for
circulating fluidized bed boilers and after consultation with EKPC, has lowered the NO, emission
limit to 0.07 Ib/mmBTU, based on a thirty (30) day rolling average. Should that limit prove
unachievable, the permit provides for an optimization study to determine the appropriate limit, not
to exceed 0.1 I/mmBTU. This gpproach is comparable to facilities permitted in other aress.
The Divison believes that the chosen leve of control for NO, does in fact represent BACT.

CO BACT:

The commenter again compares the level of emissons from EKPC's proposed new CFB boiler
to the TD project with respect to CO. The Divison asserts that the comparison is not
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necessarily appropriate and the proposed level of BACT control for EKPC is vdid and, in fact,
islower than other recently permit CFB units.

SO, BACT:

The commenter states that EKPC should provide the expected sulfur content of the fuel as fired
such that remova efficiency can be caculated, and that DAQ should reduce the BACT emisson
limit to 0.12 Ib/mmBTU. The removd efficiency cdculation was performed by EKPC in the
response to EPA comments, revealing aremovad efficiency for SO, of 97.7 % when combusting
cod a 45 % S. This represents the highest efficiency for any CFB boiler in EPA’s RBLC
database. Kentucky Mountain Power, which has been permitted to ingtal two CFB boilers
similar to that proposed by EKPC, has an SO, limit of 0.13 It/mmBTU, however the boilers will
combust cod with cod refuse that combined has a maximum S content of 2.5 % or less. The
TD project states that a maximum of 98 % SO, remova can be attained a the BACT leve of
control of 0.167 Ib/mmBTU, but again the Divison mantains that a comparison with the TD
project cannot be made due to inherent, basic boiler design differences. The Divison has
however, added a 24-hour average SO, emission limitation to the permit to enhance control of
SO..

Hg:

The commenter dates that a third control technique for reduction of Hg emissons from the
proposed new CFB bailer should be gpplied to reduce the Hg emission rate from the proposed
level of 2.65 Ib/trillion BTU down to 1.40 Ibftrillion BTU. There is no regulaory basis for this
reduction, therefore the Divison believesthe arigind limit should stand.

CO Monitoring:
The commenter gates that a CEM s reasonably required for CO. The Divison has discussed

this issue with EKPC, and EKPC has agreed to ingtdl and operate a CEM for CO emissions
from the CFB Boiler.

Ozone:

The commenter dtates that “clearly the HSA VOC and NOy emissons will contribute to
violations of the 40 CFR 50.9 and 50.10 ground-level ozone NAAQS,” and that EKPC should
be required to apply under 42 USC 7501 et. seq. The effects of NO, and VOC on ozone
cannot be assessed from a single point source location. The Divison has addressed this issue,
and EKPC has agreed to ingtdl and operate an ozone ambient monitoring station as a post-
condruction monitoring requirement.

Teding.

The commenter suggests that more frequent stack testing be required for PMy, and VOC
emissions, to the extent that four stack tests would be required per 365-day rolling period. The
Divison bdieves that emissions can be adequatdy evauated through the use of the Continuous
Emisson Monitors. No regulaory requirements regarding testing at this frequency exi<.
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Chlorine:

The commenter raises concerns regarding chlorinated polycyclic compounds resulting from
chlorinein the cod and limestone, and suggests that annud testing be required. EKPC' s ultimate
andyses of severd different types of cod show less than 0.01 % chlorine by weight in the cod.
No regulatory requirements for testing of chlorinated polycyclic compounds from coa-fired utility
boilers exigs. Therefore, the Divison does not believe that any testing for these compounds
should be required.
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